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CHAPTER    I 

DISEASES  OF  THE  ABDOMEN 

DIAGNOSIS  OF  THE  DISEASES  OF  THE  ABDOMEN 

Methods  of  Examination 

Assuming  that  all  possible  information  has  been  obtained  relating  to  the 
previous  history  and  present  illness  of  the  patient,  the  examination  may  be 
condiiete<l  on  the  following  lines: 

Inspection. — By  viewing  the  abdomen  from  various  directions  and  with  the 
patient  in  various  positions,  much  information  may  be  obtained,  sometimes  of 
a  very  definite  character,  sometimes  only  suggestive,  furnishing  a  hint  as  to 
the  lines  upon  which  the  further  examination  should  be  conducted.     The  color 
and  general  appearance  of  the  skin  of  the  abdomen  should  be  noted,  and  the 
presence  of  eruptions,  scars,  tumors,  hernia*,  sinuses,  infiltrations.     Linea*  albi- 
cantes  (stria*)  may  be  present,  pink  or  raw-ham  colored  when  recent,  sometimes 
pigmented  in  brunettes.     They  indicate  a  previous  distention  of  the  belly,  in 
women  usually  due  to  pregnancy;  sometimes  to  obesity,  ascites,  a  tumor,  or 
f'tlier  cause.     Extreme  degrees  of  distention  from  ascites  or  large  tumors  cause 
a  peculiar  smooth,  glistening  appearance  of  the  skin,  sometimes  combined  with 
edema,  never  present  from  mere  obesity  and  usually  associated  with  some 
cachexia.    Emaciation  of  the  face,  thorax,  and  upper  extremities  may  be  pres- 
ent in  such  cases,  and  the  legs  may  be  swollen  from  edema.     When  the  patient 
stands  erect  and  is  viewed  from  the  front,  we  may  see  enlarged  varicose  sub- 
cutaneous veins  radiating  from  the  umbilicus  (Caput  Medusa).    They  indicate 
interference  with  the  portal  circulation,  as  from  cirrhosis  of  the  liver  and 
certain  tumors  of  the  liver  (carcinoma).     Large  pelvic  tumors  wdiich  compress 
the  iliac  veins  or  the  inferior  vena  cava,  and  extreme  degrees  of  ascites,  may 
produce  visible  enlargements  of  the  epigastric  veins,  both  inferior  and  superior, 
the  blood  finding  its  way  into  the  internal  mammary  veins  and  veins  of  the 
diaphragm.     An  unusual  dilatation  of  the  veins  of  the  spermatic  cord,  often 
greatly  in  excess  in  size  and  number  of  the  veins  found  in  varicocele,  is  strongly 
suggestive  of  a  malignant  tumor  of  the  kidney,  especially  if  it  be  upon  the 
left  side. 
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Herniu',  wheflier  iiiiibili(*;tl,  vi.^utnd,  iiiguiiKil,  nr  ft'inuryl,  are  oflcii  visible 
ty  insjie<?tion  in  tlie  evevi  [>ostiire.  Diastiisis  of  the  recti  muscles  as  the  result 
of  repented  pregnnneies  iw  roatlily  visible;  a  large  tutuor,  covered  by  lit  He  more 
than  integunient  and  containing  intestine,  etc.,  may  project  through  the  gap, 
and  the  edges  of  the  recti  are  eaj^ily  ^oen  forming  itj^  boundaries*  In  these 
cases,  and  in  large  reducihlc  nmhilieal  hernlje  with  a  dilated  ring,  palpation  of 

the  abdominal  viscera  may 
W'  t  xtraordimirily  easy.  The 
thinned-oitt  abdominal  wall 
may  lie  invertinl  into  the 
belly  liy  the  examining  hand 
and  the  visl^e^a  readily  pal- 
pated. The  size  nnd  shape 
of  the  abdomen  are  to  be 
noted ^  whether  normal,  in- 
creased, or  diminished  in 
^ize,  and,  if  increased, 
whether  the  enlargement  is 
symmetrical  or  hx*alized. 
Further,  whether  the  al>- 
domen  l^ears  a  normal  rela- 
tive size  to  the  thorax.  Al> 
domimi!  enlargement  due  to 
ok'sity  is  aceompaTiied  by  a 
generalized  thick  pannicuhis 
aili]H«sus  over  tlie  thorax, 
bultiM'ks,  and  extremities. 
I>is!enli(m  due  to  mere  flat- 
ulence from  intestinal  fer- 
mentation, constipation,  etc., 
is  moderate  in  adults;  in 
fdiildren  it  may  1x3  more 
marked,  owing  to  the  rela 
lively  greater  size  of  tlie. 
abdomen  in  infants.  The 
appearance  of  the  nmbilieus 
should  be  noted.  In  aseites 
and  tuberculous  peritonitis  tlie  umbilicns  protrudes;  the  same  is  true  of  the  fluid 
accumnlations  in  the  lielly  ac(*ompanying  imilignant  disease  of  the  abilomen 
(cancerous  jJoritonitis).  iVscites  from  malignant  disease  is  accompanied  by 
emaciation,  a  cachectic  appearance  and  a  drawn,  anxious  facial  expression; 
that  from  cirrhosis  and  malignant  disease  of  the  liver  and  biliary  passages 
very  often  also  by  jaundice;  that  from  cardiac  and  renal  disease  frequently 
by  edema  of  the  lower  extremities.     Ascites  from  tuberculous  peritonitis  maj 
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or  mav  not  be  acconipaniecl  by  anomie  pallor.    The  pinelMnl,  anxious  expression 
of  malignant  disease  is  usiiallj  wanting.     Large  uterine  and  ovarian  tumors 
caode  flattening  of  the  unibilicns.     In  ascites  the 
sliape  of  the  abdomen  is  that  of  a  barrel  when 
tlie  patient  stands  erect.     If  tlie  abdominal  wall 
is  at  alJ  lax  and  the  patient  lies  npon  liis  back, 
front  of  the  abdomen  is  flattened,  the  flanks 
In  extreme  degrees  of  aseites,  owing  to 
It     iutra-alHioniinal    tension,    sueb    Hiit  telling 
•y  be  wanting  (see  Fig,  3).     A  symmetrieal, 
t,    roiindtKl  tumor  of  eonsidernble  size,  oe- 
..„^      ug    the   lower   part  of   the   abdomen   of   a 
^iromnji,  suggests  pregnaney  if  she  is  voung^  a 
iter i lie   fibroid   if  she   is  middle-aged   or    a    nc- 
The  surgeon   will  do  well   to  remember 
it    the  two  conditions  may  coexist     An  ova* 
tn    cyst   produces    a   rounded,    prominent    t!is- 
ion  of  the  lower  part  of  the  belly   project- 
well  to  the  front  (see  Fig,  4),     If  not  very 
lai^^   it  is  often   most  prominent   to   one   side 

Icif  the  median  line,  Well-develnjxHl,  diffuse, 
purulent^  or  tibrino-purident  peril  mi  it  is  is  at- 
teficit.Hl  by  nnifonn  abdominal  distention;  tlie 
prr:3i-«i*e  of  much  air  or  gas  in  the  jxTittiueal 
cavity  l>y  the  same.  The  distention  of  intes- 
Itiiml  olisinietion  is  often  local i/x'd  at  first.  U\ 
tbc  later  stages  general  tympanites  may  entire- 
ly obscure  the  local  signs,  though  not  always. 
THe  Wal  or  general  rigidity  and  wimt  of  mo- 
biltly  nf  the  abdominal  muscles  during  respiration  accompanying  peritoneal 
irritalicw    from    many    causes,    especial ly    |>eritnnitis,    can    often    be    recog- 


Fta   2. — A**rrr«:rt   frosi   Maijo- 

NANT    DjSEASE  of  THE  {>\'ARY. 

The  pnlirnt  wius  «jfwratrrl  tipr^ll 
vvitli  rvt  lii^iiefiL  'riuTc  wi-re 
nnituloi  cif  Ctinrrr  sratterrd 
i»vpryvvh»'re  over  tlu-  surfuce  of 
the  fK^ritfincimi.  Tlic  exudate 
was  blooJy.     (Aulhur'a  colle©- 


II  HI  1 OKJT18, 


DISEASES   OF   THE   ABDOMEN 


nized   by  insjjection  as  well  aa  immobility  of  the  costal  border  under  like 

conditions. 

I.ocALizED  Swellings  of  the  Abdomen. — Localized  swellings  of  the  ab- 
domen fK'i'iir  fnmi  tumors  of  the  ab<loniinal  wall  and  of  the  viscera,  and  may 

ot^cupj  any  p08i$ible  situation; 
furt[»er,  from  enlarged  or  dis- 
U- tided  organs  and  from  lot-al- 
ized  exudates  of  any  sort.  In- 
8{>ection  of  a  localized  swcdliiig 
may,  from  its  size,  po^^^ition, 
and  shape,  give  a  more  or  less 
accurate  idea  of  its  anatomical 
seat^  and  possibly  of  its  cbar- 
acter.  It  is  important  to  note 
whether  or  not  it  moves  w^ith 
ro^jji ration.  When  comparing 
flight  differenees  in  the  two 
sides  of  the  belly,  it  is  best  to 
place  the  patient  on  his  back 
on  a  firm,  smooth,  surface- — a 
table,  in  fact— and  to  stand  at 
soiue  little  distance,  viewing  the 
abdiiuum  along  the  median  line 
of  the  body.  One  may  stand  op- 
pc»site  the  head  or  tlie  feet,  or  each  in  turn.  Tumors  in  the  loin,  whether  of  tlie 
Iviclucv^  the  colon,  or  other,  are  best  inspected  by  sitting  the  patient  npright  on  a 


Fi(>,4. — OvAKiAN  Cyst.     (Kinduo.srf  of  t>r,  1',  L.  (Jib-wnu) 


Fic  5— I'TpuvF  FiHROMYoikiA.  Nnto  the  muaafd  tlumi-slmpetl  BKdoinen  and  Um  manner  in  which 
t!'^"„'J"^^'"""^'^  ^*^^'  ^^^^^  »*'»*y  ttljryptly  lAbove  the  tumor.  (Xcw  Yurk  llospitaL  service  of  Dr 
i\  \V.  Miirnn'.)  r       j  -^    »*•* 

si.Mi]  or  lavinii'  bim  nii  his  btdly.    Any  bulging  in  the  flank  can  thus  most  readi 
he  delected  In  rumpariug  the  two  sides.     The  slomarh^  wlien  dihitetl,  may  for 
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rtltDor  of  very  raried  size  and  shapes  wben  greatly  dilated,  it  may  fill  the 
entire  abdomen  with  the  exception  of  the  epigastric  region.  The  moBt  prom- 
ioeot  part  of  the  swelling  is  usually  in  the  mnbilical  region  to  the  left  of  the 
Duddle  line,  but  it  luay  Uc  well  below  tlie  mnhilieus.  The  uutliDe  of  the  greater 
enrtature  may  often  he  seen  ditriug  the  oct*iirreiiee  of  peri^^taliie  waves,  convex 
downward  and  to  the  left,  curving  across  the  ahdoitit^n  to  the  right  at  the  level 
rf  the  umbiUcus  or  anywhere  helow  thio  point  ij4arlv   as  fiir  as  the  pubes, 
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^^  OF  THE  Stomach  lUiiM  rm  •!,.*?»£  of  the  Small  Tntkstine  am>  PuKswuBia 
f  11 Y  TMi:  Superior  Ml^ikntkhic  Arteky,     (New  York  Uospilti],  service  of 


ti^eiftCO  eunring  upward,  to  end  in  the  right  himhar  ov  nnihilical  region,  some- 
ling  as  far  as  tlie  right  costal  linrder.  The  lesser  curvature  may 
It  ..  ..^  .,  .11  as  a  well-defined  contour  extending  vertically  dowTiward,  curving 
the  left  of  the  umbilicus  in  line  with  the  left  border  of  the  sternum.  (See 
ition  of  autopsy  on  patient  with  dilated  stomach  from  obstrneted  diiode- 
viscera  in  situ.)  Peristaltic  niovenu^nts  of  the  stomach  may  usually  be 
ohtrved  in  thin  persons  with  obstruct  ion  of  the  pylorus  juid  dihited  stomach, 
vwy  rarely  under  other  conditions.  The  peristaltic  waves  proceed  from  left 
Id  right  toward  the  pvlorus.  They  may  cK^eur  sprjntaneously  or  may  be  excited 
bjr  kneiding  the  stomach  or  flipping  the  abdominal  wall  with  a  wet  towel,  etc. 


6  DISEASES   OF   THE   ABDOMEN 

(See  Diseases  of  the  StQiiiax^h.)  Inspection  is  very  valuable  in  the  diagnosis  of 
dilated  stomach.  The  shiii>e  of  the  tnmor  is  so  characteristic  in  many  instances 
that  its  nature  may  be  rerofjnized  at  a  glance. 

lite  rnlesline, — Peris^taUic  niovenients  of  the  gut  are  often  visihle  in  cases 
of  chronic  ohstniction  from  any  cause,  most  often  from  organic  stricture  before 
the  advent  of  total  obstruction.  In  children  and  emaciated  jK>rsons  it  is  sorae- 
times  possible  to  observe  peristaltic  niuvemciits  in  lead  and  other  colics,  rarely 
as  the  result  of  mechanical,  thenual,  or  electric  stimulation  of  the  skin  of  tho 
abdomen  in  normal  cases.  When  actual  obstruction  is  present  it  is  possible 
in  thin  adults  and  children  to  distinguish  the  sepsirate  distended  coils  of  gut 
and  to  see  peristaltic  movements  in  them  t|uite  phiinly.  Extreme  distention 
and  paralysis  of  the  gut  obliterates  these  signs,  notably  in  those  cases  where 
acute  obstruction  follows  the  ehrouio  variety.     For  example,  in  a  ease  of  car- 


Fio.  7. — DisTr.NiTF.TJ  C aij^Bladdeh  is  a  Cask  np  Maij^n an't  Dihkask  <*f  the  Ltvitn,  THp  |icnl1-^>lrtdder 
may  bi*  9f nn  Ih'Iow  thi*  mnrfciii  nf  the  ribs  aucl  on  a  level  with  the  uiubiliciis  aa  a  rouu^ied  prujection* 
(New  Yark  Hospital  coHectioti.) 

cinoma  of  the  splenic  flexure  of  the  colon  upon  ^vliicli  I  operated  some  time  a^, 
the  distended  colon  was  nearly  six  inches  in  diameter  and  entirely  filled  the 
front  of  the  abdomen;  the  apfnirarancc  was  simply  that  of  general  abdominal 
distention.  I  recall  another  case  of  volvulus  of  a  very  long  sigmoid  flexure  in 
an  old  man.  The  partly  strangulated  sigmciicl  loop  was  fully  two  feet  in  lengtli 
and  of  great  size;  i*s  outlines  were  very  plainly  seen  throuf^h  the  nlKloniiual 
wall,  although  of  course  no  pcrisfaltic  movements  could  be  seen  in  this  loop. 

The  OaU-hladfler, — The  distended  gall-bladder  may  form  a  visible  swelling 
a  variable  distance  below^  the  right  costal  border,  in  a  line  with  the  tip  of  the 
eighth  or  ninth  ribs.  It  may  be  long  and  so  low  dow^n  as  to  reach  below  the 
uud>ilicus  (see  Fig.  7).  It  is  only  rarely  that  the  merely  distended  gall- 
bladder is  visible  in  this  way,  I  recall  but  few  cases,  and  these  enuiciated 
subjects.  If  not  adherent,  the  tumor  moves  with  the  liver  during  respiration. 
Carcinoma  of  the  gall-bladder  may  form  a  large,  visible  tinu»*r. 

Thf  Liver. — Kularireiuents  of  the  lower  part  of  the  right  client  autl  u|*j»er 
right  quadrant  of  the  Ijclly  are  often  connected  with  the  liver.     Such  may  be 
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abcBM,  echinococciiB,  carcinoma,  gumma,  or  other  tumor.  They  will  be  seen, 
tahaa  adherent,  to  take  part  in  the  respiratory  movements  of  the  liver.  Car- 
tmomBiouB  nodules  may  be  very  evident  below  the  costal  border  in  front  on 


Fic  8.— Ecin>orrn n^s  iJys  r  of  the  Liver,     (Kiodaeas  oi  Dr.  Wm,  A^  Downi^.} 

iccottnl  of  accompanying  eraaeiation.    I  saw  a  ease  showing  gummatous  nodules 

in  tbc  liver  of  a  young  mtm  whieli  was  rliaractoristic.     Tliere  was  no  serious 

dtsturbanee  of  nutrition  and  very  litfh?  pain  or  h>cal  tenderness.     The  nodules 

[vere  firm  on  palpation.     They  diminished  in  size  rapidly  under  the  use  of 

[iodid  iulemally  and  mercurial  inunctions.     The  syphilis  w^as  of  tlic  actpiired 


Ifta^  •- — Dm.  Cansm*^  Case  or  ArttTE  Dilatatiok  or  the  STOMAcif  from  OnsiTRrmoN  or  the 
DiM>i>fuvt;^,     Thf  pfLtiirnt  had  a  tliffiise  tuberculosis  of  the  liver  aod  spleen.     (New  York  Hcwpitnl 


form.  The  projecting  and  elongated  right  IoIk-  of  the  liver  prnflueed  Ivy  tight 
bring  i^  cK'casionally  visible  H9,  a  sli*rhtly  ]>rnuiiueTit  hininr  in  p^Mirly  unurished 
jvtmg  women.     In  cai^ea  of  hepatojdusis,  the  ri^lit  lobe  of  the  Uver  may  form 
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a  visible  tumor  extending  sometimes  as  low  as  tbe  right  iliac  fossa^  When  the 
right  lobe  of  the  liver  is  greatly  enlarged  the  deformity  of  the  abdomen  becomes 
general  rather  than  local. 

The  Spleen. — Enlargements  of  the  spleen  seldom  produce  a  distinctly  local- 
i55ed  swelling  of  the  belly*  As  the  spleen  grows  so  large  that  it  emerges  from 
the  left  vitstn]  border,  it  conforms  to  the  general  shape  of  the  abdomen,  advances 
downward  and  to  the  right,  and  produces  a  general  rather  than  a  circimiseribed 
abdominal  distention.  There  are,  however,  exceptions  to  this  rufe.  The  right 
border  of  an  enlarged  spleen  may  be  perfectly  evident  through  a  thinned 
abdominal  wall.  A  large  spleen  moves  but  little  or  not  at  all  during 
respiration. 

Only  very  considerable  enlargements  of  the  kidney  produce  a  visible  swell- 
ing in  front  of  one  or  other  flank*  A  bulging  of  the  Innibar  region,  seen  from 
behind  or  from  the  side,  is  observable  befi>re  the  timior  projects  to  the  front* 


Flii.     UK I?J1''ECT£D    HYT>R*>NEPHIlOflH»    OF    Ji    CoNtJESlTAI.    MlSPLACEIi    KlDNKY. 

{Kindticsse  of  Dr.  J.  C,  Ayer) 


A  displaced  and  hydro-  or  pyonephrotic  kidney  may  form  a  visible  tumor  in 
veTv  unexpected  situations.  The  case  sli<nvn  in  Fig,  10  is  of  a  man  with  a 
large,  fluctuating,  tense  swelling  in  the  right  lower  ijuadrant  of  the  belly.  The 
cystic  tumor  proved  to  he  a  hy d rone ph rot ie  kidney.  I  recall  another  case, 
openitod  upon  by  Dr.  Frank  Hartley  and  later  by  Dr.  (Iiarlcs  Mcl^umey  in 
the  lutosevtdt  Hospital — a  large  cystic  tumor  presenting  in  the  uuibilieul  regioii 
of  a  l)oy  of  ten  years;  the  cyst  was  the  dilated  ureter  of  a  kidney  lying  hori- 
zontally across  the  brim  of  the  i>elvis. 

The  Urinary  Bladder.^-The  urinary  hhidder  when  distended  forms  a  cen- 
trally pinocd  rmuidefl  eminence  above  the  puhes.  It  uuiy  extend  to  the  umbili- 
cus. Tlie  lulnHhiefiuu  nf  a  catheter,  the  esca])e  of  a  large  quantity  of  urine, 
and  the  ilisn|»|H'}iniuc'e  nf  tlie  tuumr  establishes  its  uature.  F  1mve  known  the 
bladder  to  Ite  luisstakeu  fur  a  evstic  tuiuor  and  incised. 
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A  cvBl  uf  die  pancreas  presents  as  a  roumlcd  prominence  or  merely  full- 
ness in  the  upper  part  of  r]»e  abdomen^  usually  in  the  middle  line,  occasionally 
to  the  left  of  the  stomach  be- 
Im  the  cuBtal  lK>r(k*r. 

Localized    exmlutea    iieni- 

iHy    present    «8    visihie 

'Jliiip*,      usually     in     the 

Uwff  ^mrt  of  the  belly,  often 

ia  iIjc  right  iliac  fossa.     Aj> 

iirirl'?,  p^ias  abjicess,  etc.^ 

(ftinic35  in  the  lumbar  re- 

[p<«i  at  the  outer  border  of 

xhk*     qttailrnius      lumborum. 

Tulrn'ulous  aksce^s  connect- 

|wl  with    ibe    fipine,    perint- 

liritis,       A     titnior     which 

'uTt*rlii3S  the  abdominal  aorta 

[my  receive  a  visible  trauj*- 

mittcd  pulsation.     An  aneu- 

mn    in    tlie    abdomen    nuiy 

I  wmetimea  be  seen  to  pulsate* 

Dtiiixtn*i(»N  IN'  TitK  Size 

Por  THK  Abimjmkn. — The  r(»U' 

(ciTe  or  dcaphiiid  al>d(»rneii  is 

observed  as  tlie  result  of  in- 

taase  peritoneal  irritaticm,  \\\ 

neritoneal    sepsis^    intraperi- 

d  hemorrhage,  or  in  any 

where    irritating    mate- 

lal  in  quantity  is  suddenly  poured  into  the  pcM'itoneal  t-avity.     I  noted  it  a 

ew  flays  since  in  a  ease  of  hemnrrhacric  pancreatitis.     It  is  also  seen  in  ehil- 


Fio.   IL- 


(iREATLY     KNLAJiClKIV    bl'I.EKN     (HaJiJTI*»     UiwKAHL), 

t  Vcw  York  l[ri:«pital,  ttnilhor'f^  ftorvictM 


Fib.  12--~I>i»TrwMt:o  I^uisari^  Hi.aduiiu  IVintajninu  Kitjiirv-KiHHT  i  Junckm  ih-  1'kini.;. 
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dren  with  tubepculous  meningitis  and  as  a  chronic  condition  in  many  forms 
of  inanition,  notably  in  stan^ation  from  esophageal  stricture,  benign  and 
malignant,  in  cardiospasm,  and  as  a  part  of  general  emaciiitioii  from  ennstitn- 
tional  causes.     In  times  of  famine,  wlien  the  little  fond  taken  is  of  improper 


Fio,  13. — Sahcoma  of  thk  Pki.vih  F«*rLMiNo  a  Imroe  AurHWiNAr.  TuMoit  ix  a  Child:  iNorERABtE* 

(New  York  Hospital  colli-i^lioD.) 

quality  and  intestinal  fernientati^»n  exists,  the  liellies  of  starving  wroU-hes  are 
commonly  distended  ^vith  gas.  The  abdomen  looks  very  large  in  eoniparison 
with  the  emaciated  liiidis. 

Palpation.^ — Of  all  the  metliods  of  examining  the  lielly,  palpalion  ia  the  most 
valuable.  To  do  it  really  well^  so  that  the  greatest  pjssihle  amount  of  infor- 
mation is  ubtained,  is  nut  easy.     The  art  may  be  acfpiired  by  practice  and 


Fig,  14. — FrnRnMYOMA  ^f  the  1*tkrits,      Mucoufi  tlej^eneration  of  thi*  tumor  wit}i  llu^  production  oil 
large  hernia  c^uisistiiiii  of  tumur  liMsues  chiefly.     The  surface  of  tlie  tumor  at  thr-  tiuw  the  photo 
eraph  was  taken  liail  become  gani^renous  over  its  lower  half.     Note  tlie  diluted  »«iibcutaiieoua  velnsl 
in  the  himbar  regi nn  producetl  by  preHsiire  upon  tbe  veiiuius  trunk  of  tlie  iihHloiiiea.      (New  YoricJ 
Ho«pitiii,  service  of  Dr.  l'\  W.  Murrtiv.) 


I 


attention  to  details,  and  he  who  wishes  to  he  a  skiilfnl  diapior^tician  of  abdom*| 
imd  iliscas€»s  whcnild  seek  t*very  f^pportnnity  to  ixTftn^t  Iriiikself  in  ahdiniiinalJ 
palpiititJUt    A  thorough  familiarity  with  the  toj>ograj)hical  amitomy  of  the  ahdo-J 
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nien  is  necessary  for  an  intelligent  judgment  of  diseased  conditions.     Sjxjcial 
njeth'jcls  of  examination,  some  of  them  about  to  be  described,  have  their  value, 
and  are  sometimes  very  useful  aids,  but  in  most  cases  the  results  of  abdominal 
palpation  determine  the  diagnosis  and  the  question  of  operability.     By  palpa- 
tion we  discover  tenderness,  rigidity,  a  sense  of  resistance,  the  presence  of  a 
tumor,  together  with  its  physical  characters,   hardness,   softness,  fluctuation, 
tlie  presence  of  pulsation,  of  "hydatid  fremitus,"  further,  mobility;  changes 
in  the  size  and  form  of  organs,  etc.     In  order  properly  to  examine  the  abdo- 
njcn,  the  patient  should  lie  upon  his  back  and  upon  a  level  firm  surface,  with  a 
small  pillow  under  his  head.     The  room  should  be  warm.     Tlie  entire  abdomen 
should  be  exposed,  including  the  lower  part  of  the  thorax.     In  order  to  relax 
as  far  as  may  be  the  abdominal  muscles,  the  patient  lies  with  the  thighs  and 
knees  flexed.     Under  special  conditions  other  positions  may  be  assumed.     lie 
may  sit,  or  stand,  or  lie  upon  his  side.     The  genupectoral  position  is  sometimes 
a-*ful  and  the  dorsal  position  with  elevation  of  the  pelvis.     During  tlie  exami- 
nation the  patient  may  be  directed  to  breathe  quietly  and  deeply  and  to  open 
hi?  mouth.     It  is  important  that  the  patient  should  neither  be  frightened  nor 
hysterical,  else  a  satisfactory  examination  may  be  difficult  or  impossible.     It 
is  sometimes  well  to  divert  the  patient's  attention  by  conversation.     It  goes 
without  saying,  that  the  thinner  and  more  lax  the  abdominal  wall,  the  easier 
the  examination  will  be.    The  surgeon's  hands  should  be  warm,  and  the  manip- 
ulations should  be  made  as  gently  as  possible  to  avoid  muscular  spasm.     If, 
15  is  sometimes  the  case,  the  patient  is  unable  to  relax  his  belly  wall,  no  satis- 
faeloiy  examination  is  possible.     In  these  cases  a  general  anesthetic  may  be 
BflflBaaxy.    The  complete  muscular  relaxation  of  anesthesia  enables  one  to  make 
a  ttoKNigh  exaniinatitm  with  comparative  ease.     Every  abdominal  cxamina- 
turn  akauld  include  vaginal  or  rectal  palpation  in  the  female  and  a  rectal  ex- 
tminaiion  in  the  male.     By  making  this  an  invariable  rule,  the  surgeon  will 
mvt  himself  many  embarrassing  errors  in  diagnosis.     Whenever  jwssible,  it  is 
(iesirable  that  the  large  intestine  should  be  emptied  by  an  enema  to  get  rid  of 
scybalous  masses  and  of  gas.     The  hands  are  used  to  palpate  the  abdomen  in 
aeveral  ways.    For  general  purposes  both  hands  are  placed  side  by  side,  palms 
downward,  upon  the  surface  of  the  belly  with  the  fingers  a  little  flexed.     By 
the  belly  wall  gently  the  tension  of  the  abdominal  muscles  is  appre- 
10  well  as  the  presence  of  tenderness  felt  by  the  patient.     The  hands  are 
to  travel  slowly  over  the  entire  abdomen  without  lifting  them,  since 
tins  numeuver  is  less  likely  to  cause  muscular  contractions  than  though  the 
hands  were  lifted  and  reapplied.     In  case  the  history  or  subjective  sensations 
of  pain,  etc.,  render  it  probable  that  some  particular  region  is  the  seat  of 
trouble,  it  is  well  in  order  to  gain  the  patient's  confidence,  quiet  his  fears,  and 
avoid  the  occurrence  of  muscular  spasm,  to  begin  the  examination  in  a  region 
believed  to   be  normal,  and  gradually  to  approach   the   ])robable  seat  of  the 
ksion.     Localized  muscular  rigidity  and  localizt^l  tenderness  are  thus  readily 
discovered.    In  order  to  locate  accurately  the  point  of  greatest  tenderness,  point 
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pressure  with  the  tip  of  the  index  finger  is  very  valuable.  Having  found  an 
area  of  tenderness,  the  finger  is  used  like  a  iK:)inter  to  depress  suecessivelj 
different  portions  of  the  abdominal  wall.  (See  Peritonitis  and  Appendicitis.) 
Localized  rigidity  and  tenderness  may  be  du^  to  lesions  of  the  abdominal  wall, 
to  irritations  and  inflammations  of  the  peritoneum,  or  to  a  lesion  of  an  under- 
lying viscus,  or  to  a  tumor,  or  an  inflammatory  exudate.  When  the  lesion  is 
deei)ly  placed  in  the  abdomen,  firm,  deep  pressure  may  be  necessary  to  elicit 
tend(»rness  or  to  feel  a  tumor  or  sense  of  resistance,  as  the  case  may  be.  Deep 
pressure  may  l)e  made  by  placing  one  hand  over  the  other;  the  upper  hand 
makes  pressure  wliile  tlie  fingers  of  the  lower  hand  are  used  to  appreciate  the 
resistance,  the  tumor,  the  limits  of  an  organ,  ptc.  When  palpating  the  shape, 
size,  limits,  and  consistence  of  a  tumor  the  fingers  are  flexed,  and  their  tips 
alone  are  used  in  tlie  ojjeration.  (See  Diagnosis  of  Tumors  of  the  Abdomen 
in  the  following  pages.)  In  palpating  the  loin,  as  in  examining  the  kidney, 
a  tumor  of  the  colon,  etc.,  one  hand  is  placed  upon  the  abdomen  in  front,  while 
the  other  is  used  to  make  counter  pressure  behind  between  the  ribs  and  the 
crest  of  the  ilium.  In  making  this  examination  it  is  sometimes  desirable  to 
turn  the  ])atierit  on  tlie  sound  side  with  his  knees  and  thighs  flexed,  and  to 
place  an  air  cushion  boueath  \hv  sound  loin,  and  thus  increase  the  space  between 
the  ribs  and  the  pelvis  on  the  side  to  l)e  palpated.  In  palpating  the  belly, 
it  is  im])ortant  to  bear  in  mind  the  distinction  between  a  sense  of  resistance 
and  the  actual  presence  of  a  ])alpable  tumor.  The  former  may  be  due  to  a 
variety  of  conditions  in  the  abdominal  wall  or  in  the  abdominal  cavity,  and 
is  of  no  very  definite  diagnostic  value  without  the  presence  of  other  associated 
signs  and  symptoms;  the  latter,  on  the  other  hand,  constitutes  a  definite  diag- 
nostic entity.  InexiK^rienced  <liagnosticiaus  are  very  apt  to  assume  the  pres- 
ence of  a  tumor  when  a  s(»ns(»  of  resistaiu^e  m(»n*ly  is  present.  The  outer  border 
of  the  rectus  muscl(%  es]K»cially  in  the  u})per  ])art  of  the  l^lly,  may  readily  be 
inistaken  for  an  enlarged  gall-bladder,  a  tumor  of  the  pylorus,  etc.  In  the 
right  iliac  regi(m  the  edge  of  the  rectus  is  very  conuuonly  mistaken  for  the 
vermiform  appendix.  The  contents  of  the  large  intestine  may  readily  be 
mistaken  for  a  tumor.  In  making  deep  abdominal  palpation  the  patient  is 
directed  to  breathe  through  his  mouth ;  if  this  does  not  permit  sufficient  depres- 
sicm  of  the  abdominal  wall,  he  is  told  to  take  a  very  deep  breath,  and  then 
to  let  it  out  fully.  At  the  beginning  of  expiration  deep  pressure  is  made,  and  the 
de])ression  of  the  abdominal  wall  thus  gained  is  held.  Another  deep  inspiration 
and  full  expiration  is  followed  by  a  further  effort  on  the  part  of  the  surgeon 
to  dei)ress  the  belly  wall ;  this  maneuver  is  often  successful.  It  is  especially 
useful  in  trying  to  palpate  the  lower  border  of  the  liver,  the  fingers  being 
crowded  up  beneath  the  ribs.  Some  surgeons  prefer  to  utilize  the  relaxation 
of  the  abdominal  wall  during  inspiration  for  making  pressure.  Children  may 
he  made  to  cry  during  the  examination,  and  the  moment  of  greatest  relaxation 
of  the  abdcmien  is  then  utilized  for  ]ial])ation.  The  presence  of  free  fluid  in  the 
abdomen  is  detected  partly  by  palpation,  partly  by  percussion.  In  cases  of  ascites 
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acconifNinied  by  enlargement  of  the  liver,  the  presence  of  fluid  can  sometimes  be 
appreciated  by  placing  the  fingers  over  the  right  or  left  lobe  of  the  liver  and  mak- 
ing quick  flexion  of  the  finger-tips.  A  sense  of  elastic  tension,  which  is  overcome 
by  the  fingers  and  the  firm  resistance  encountered  by  the  fingers  as  the  abdom- 
inal wall  comes  into  contact  with  the  liver  surface,  is  much  easier  to  appreciate 
than  to  describe.  The  sense  of  a  layer  of  fluid  forced  aside  is  unmistakable. 
Free  fluid  is  also  detected  by  sharply  tapping  or  flipping  one  side  of  the  abdo- 
men with  a  finger  while  the  other  hand  is  placed  upon  the  opposite  flank.  A 
distinct  fluid  wave  transmitted  across  the  belly  is  felt.  Percussion  in  these 
cases  gives  dullness  or  flatness  in  the  flanks  up  to  a  certain  level  and  tympanitic 
resonance  of  the  highest  part  of  the  abdomen  in  front.  As  stated  elsewhere, 
flatness  will  exist  in  front  also  when  the  amount  of  fluid  is  great  or  when  the 
intestines  are  held  down  by  a  shortened  mesentery,  whether  natural  or  con- 
tracted by  inflammatory  or  malignant  infiltration.  In  cases  of  echinococcus 
cyst  of  the  abdomen  a  characteristic  sign  is  a  peculiar  tremulous  motion  of  the 
abdominal  wall  seen  and  felt  when  the  cyst  is  smartly  agitated  or  tapped  with 
the  fingers.  In  cases  of  ascites  from  any  cause  the  patient  may  be  turned 
upon  his  side.  Percussion  will  then  give  tympanitic  resonance  in  the  upper 
flank  where  flatness  existed  before.  In  cases  of  intra-abdominal  hemorrhage 
the  following  sign  is  said  to  be  of  diagnostic  value  in  some  cases:  Flatness  in 
the  flanks  having  been  determined,  the  patient  is  turned  upon  his  side.  Flat- 
ness gives  place  to  tympanitic  resonance  in  the  upper  flank,  not  immediately, 
but  after  several  minutes,  since  the  partly  coagulated  blood  moves  but  slowly 
to  the  dependent  portions  of  the  belly  (Mayo  Robson).  In  thin  persons  with 
relaxed  abdominal  walls  the  cecum  and  the  beginning  of  ascending  colon  can 
often  be  palpated  even  when  empty,  and  the  same  is  true  of  the  descending  colon 
18  it  passes  over  the  brim  of  the  pelvis.  When  distended  by  feces  the  ascend- 
ing, transverse,  and  descending  colon  can  all  be  felt.  When  inflated  with  gas, 
naturally  or  artificially,  the  colon  can  be  mapped  out  by  percussion,  sometimes 
by  palpation.  Since  percussion  and  palpation  are  commonly  used  successively, 
we  shall  consider  them  together  in  speaking  of  the  examination  of  the  different 
organs. 

Percuition. — Abdominal  percussion  may  be  made  with  the  fingers  alone,  or 
with  the  aid  of  a  little  ivory  or  hard-rubber  plate  (pleximeter),  and  a  small 
hammer,  the  striking  surface  of  which  is  armed  with  soft  rubber.  The  former 
method  is  more  generally  useful.  As  in  percussion  of  the  thorax,  the  palmar 
surface  of  the  left  middle  or  index  fingers  is  laid  flat  upon  the  area  to  be 
percussed,  and  held  firmly  against  the  surface.  The  middle  phalanx  of  this 
finger  is  then  struck  a  series  of  quick,  sharp  blows  with  the  flexed  index  or 
middle  finger  of  the  other  hand.  The  vigor  of  these  blows  is  regulated  by  the 
thickness  of  the  abdominal  wall,  and  by  the  depth  and  character  of  the  under- 
lying structures  whose  resonant  qualities  we  desire  to  ascertain.  The  sound 
produced  varies  in  duration,  pitch,  and  other  qualities;  as,  for  example,  over 
A  lolid  organs,  tumors,  thick  layers  of  fluid,  no  resonant  tone  is  produced  (flat- 


14  DISEASES   OF  THE  ABDOMEN 

ness) ;  over  air-containing  organs,  cavities,  or  tumors,  a  high-pitched  tympa- 
nitic note;  over  greatly  distended  stomach  or  intestine,  sometimes  resonance 
of  a  metallic  character ;  over  certain  organs  and  regions,  a  modified  tympanitic 
resonance,  dullness,  etc.  To  correctly  interpret  the  value  of  these  various  sounds 
requires  long  practice  and  careful  observation.  Percussion  is  used  to  map  out 
the  boundaries  of  organs  and  large  tumors,  to  determine  the  presence  of  free 
fluid  or  of  encapsulated  exudates.  It  is  important  to  bear  in  mind  that  if  a 
layer  of  fluid  is  thin  and  overlies  intestine,  or  if  a  tumor  or  organ,  whether 
solid  or  filled  with  fluid,  is  small  and  thin,  and  lies  superficial  to  the  gut^  very 
light  percussion  only  will  elicit  dullness.  If,  on  the  other  hand,  a  tumor,  an 
organ,  or  exudate  is  deeply  placed,  the  abdominal  wall  must  be  depressed,  and 
firm,  deep  percussion  used  to  elicit  dullness.  Light  percussion  will  give  the 
tympanitic  resonance  of  the  overlying  gut  Deep  percussion  must  also  be 
used  in  the  loins  and  in  any  case  where  the  abdominal  wall  is  thick  from  a 
deposit  of  fat.  (The  value  and  use  of  percussion  will  be  discussed  under  Dis- 
eases of  Special  Organs;  a  few  important  details  only  will  be  mentioned  here.) 
Retroperitoneal  tumors  and  organs  when  enlarged  push  the  intestine  away  in 
front  of  them;  thus  the  presence  of  a  hollow  organ  (colon,  stomach)  in  front 
of  a  tumor,  as  determined  by  percussion,  may  be  of  diagnostic  significance. 
Tumors  of  the  kidney  push  the  colon  in  front  of  them  and  toward  the  median 
line.  Thus  a  tumor  in  the  flank,  giving  flatness  on  percussion  in  the  axillary 
line,  but  crossed  by  a  band  of  tympanitic  resonance  in  front  or  toward  its 
inner  side  if  the  tumor  be  very  large,  is  characteristic  of  a  tumor  of  the  kidney. 
Changes  in  the  percussion  note  over  tumors  after  inflation  of  the  stomach  or 
colon  are  often  of  diagnostic  value.  Absence  of  liver  dullness  after  an  injury 
of  the  abdomen  is  suggestive  of  rupture  of  the  intestinal  tract  and  an  accumula- 
tion of  gas  between  the  liver  and  the  abdominal  wall.  In  the  presence  of  marked 
tympanites  it  may  be  due  to  upward  displacement  of  the  liver  by  distended 
intestine,  as  observed  in  some  cases  of  peritonitis.  (For  further  details,  see 
Diagnosis  of  Abdominal  Tumors  and  Disease  of  Special  Organs.) 

Auscnltation. — Auscultation  of  the  abdomen  furnishes  valuable  information 
in  a  few  conditions;  in  others,  none  at  all;  in  still  others,  information  of  a  sug- 
gestive but  not  positive  character.  The  ear  may  be  laid  directly  upon  the 
abdominal  wall,  or  a  binaural  stethoscope  may  be  used ;  at  times  auscultation 
may  be  combined  with  percussion — auscultatory  percussion.  For  this  purpose 
the  instrument  known  as  the  phonendoscope  may  be  used,  and  is  said  to  give 
accurate  information.  It  is  not  generally  employed  by  surgeons.  Certain 
sounds  heard  in  the  abdomen  are  of  positive  significance.  The  fetal  heart 
sounds,  for  example,  are  proof  positive  of  pregnancy,  and  may  exercise  an 
important  bearing  upon  the  treatment  of  abdominal  tumors,  notably  uterine 
myomata  and  ovarian  tumors.  The  bruit  of  abdominal  aneurism  may  in  the 
presence  of  expansile  pulsation  and  other  signs  render  a  diagnosis  positive. 
In  other  instances  the  information  may  be  suggestive  merely,  as  in  the  case  of 
pulsating  sarcomata  or  of  tumors  pressing  upon  the  aorta  which  receive  a 
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iraBsmiUed  piil^tioti,  autl  niav  lit*  iiceompanied  by  n  iminiuir.     Certain  sounds 

ly  be  heard  iu  the  vicinity  of  a  partly  obstnu^Nnl  |Mirticin  of  gut.     In  the 

intestine  ehruiiic  ohstnictlon  may  cause  gurgling  sounds   heard   always 

the  same  area,  and  so  of  diagnostic  signitieance.     Suceussion   (sphishing 

L^unds)  can  often  be  elicited  in  the  large  intestine  when  it  contains  a  mixture 

»f  gas  and  fluid.     This  is  cs|x^eially  notic*i^able  when  the  intestine  i.*^  distended 

lUiVt*  an  obstruction*     Similar  sounds  can  iiften  ix?  elicited  by  palpation  of 

full  stomach  iu  heahli.     They  are  marked  when  the  stomach   is  dilated. 

outlines  of  the  normal  stomach  can  stuircely   l«?  niade  out  definitely  by 

hnlinary  ]mlpation  and  |iercussion.     Wlien  tbe  stomach  is  empty,  its  greater 

pnrvultire  can  s«imetimes  he  majyped  out  in  llie  tViUirwing  uuiuuer :  The  patient 

umlst  erect;  an  area  of  relative  didhiess  in  the  e[>igastrium  having  l)een  dis- 

HtrcriHl,   the  patient  is  caused  to  drink  several  ghisses  of  water.      Percussion 

»y  then  show  a  detinite  area  of  <lullness  ci>rresp* Hiding  tn  tiie  greater  eurva- 

€i  the  stomach  (von  Miknlicx).     When  tbe  patient  lies  «>n  his  back  the 

-  disappears.     The  stouiach  may  Ic^  intlated  fur  (liagnostic  juirposcs  to 

.*..me  il^  size,  shape,  p^JsitioUj  etc.,  cither  witli  carbonic-acid  gas  or  witit 

lain     This  metlRxl  of  examination  slioidd  not  be  used   after  injuries  of  the 

Tainlomcn«  after  hematemesis,  or  in  any  case  wlicre  the  presence  of  an  ulcer  of 

\tht  stonnich  or  a  weakened  stomach  wall  is  suspected.     The  simplest  metliod 

luf  inflating  the  stomach  is  to  administer  by  tbe  mouthy  successively,  a  s<dntion 

|«f  aodium  Idcarlxmate:  Sodii  bicarK  (1  draclun)  ;  water  (3  ounces);  followed 

[Iff  tarta rie  acid,  iSO  to  40  grains;  water  (3  ounces),     A  stomaeh-tulie  should 

lahrays  be  at  hand  to  relieve  the  patient  in  case  the  distentiun  of  the  sttnuach 

exc?e3si?e.     A  safer  and  more  reliable  method,  although  disagreeable,  is  to 

a  Momach'tnlc  and  inflate  the  stumacli  to  tbe  desired  extent,  with  a  suit- 

!  attaehnient  of  rnbl>er  baml  bullis,  sucb  as  nn*  ns^'d  with  tbt-  Paquelin  cau- 

The  stomacfi  can  then  ho  mappcil  tuit  by  percussion  ipiite  accurately, 

inl^i  the  alxlominal  wall   is  thick,   tbe  general  outline  of   the  greater 

ifnre  can  be  seen  as  a  visible  swelling.     The  injection  of  air  or  water 

[ialo  tbe  large  intestine  is  used  for  diagnostic  and  therapeutic  purposes.     The 

ftajfction  of  air  may  be  used  in  tbe  diagnosis  of  certain  tumors  of  tbe  abdomen, 

lini!  occasionally  may  be  of  aid  in  determining  tbe  st*at  of  obstruction  in  the 

[UjWf  gilt.     The  inflation  of  tlie  bowel  with   hydrogen  gas  was  proposed  and 

lliathd  by  Senn  for  the  detection  of  perforating  wounds  of  tbe  intestine.     It  is,  I 

no  longer  advocated  for  this  purpose.     In  diagnosis  of  tmuors  the  injec- 

air  may  serve  to  displace  a  tumor  in  a  definite  directiun,  and  tlms  iden- 

Ittfjf  tta  anatomical  seat  (see  Diagnosis  of  Abdominal  Tumors),  or  by  changes 

'h*  the*  pcrcnssinn  note  to  determine  its  relation  t(^  tlie  cf>lun.     Thus,  in  tumors 

[  <i(llie  kidney  the  colon  lies  in  front,  and,  when  inflated,  produces  an  area  of  tym- 

fumitic  resonance  over  the  growth  where  dullness  may  have  existed  liefore,  or  dis- 

plwvs  the  growth  upw^ard  behind  tbe  liver,  thus  differentiating  it  upon  the  right 

'  «dr  from  an  enhirged  gall-hbidder.   In  cases  of  obstruction  of  tla*  hirgc  gut,  infla- 

toa  may  ser^'e  to  indicate  the  limit  of  tbe  distensible  intestine,  and  so  the  seat 
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of  x\th  '/l^tnKrtK/ii-  TIj^  aOvaik?ii^»r*  <.f  *ir  '-Trf^r  water  are:  If  i?  more  easilv  and 
'joickJv  inifff^uff^.  It  giv*^  a  •harp  differentia* k^i  l:€'tween  flatness  and  tympa- 
nitic: ffis^fiiiSiW^'.  It^  di^advaDtajee:s  are:  Tbe  an»iuit  of  air  injected  cannot  be  ac- 
curately gan|!e<].  nor  tJie  Afr$mf:  of  pre=enre  exerxed  on  the  wall  of  intestine.  The 
unrfphf/n  r/iu-t  U:  guided  by  the  SBbjecti^e  sensations  of  the  patient  and  the 
visible  d^-^ri^  of  di^'ention.  The  njeth*>l  i«,  therefore,  n<»t  devoid  of  the  dan- 
ger of  njpture  of  the  jrit.  The  Ij^^wel  may  be  injected  with  air  through  anj 
suitable  js^^ft  in-^triifr.enr.  a  ??torf;ach-tulje  or  rubl^-r  catheter  introduced  into  the 
anM.4  and  er^nnerrte^i  wirh  suitalle  air  hand  bulhs.  As  stated,  the  amount 
of  air  injer'ted  eannot  l>e  accurately  gauged,  and  the  sui^eon  must  be  guided 
by  i\ni  i^ijiT/dXioun  of  the  patient  and  the  apparent  degree  of  distention  of  the 
Ix/weL  The  riieth^Kl  ?jhoijld  IjC  uj=ed  only  with  the  greatest  caution.  The 
inj^j^rtion  of  water  into  tJie  IxAvel  has  the  advantages  that  the  amount  injected  is 
arririirately  kno\%ii ;  that  the  pressure  can  be  exactly  contn^lled  from  moment  tc 
moment ;  tbat  tbe  pnice^lure  is  s^^metimes  a  very  valuable  one  in  cases  of  obstnic 
tion  of  the  lower  Uiwel  from  twists  and  kinks;  impaction  of  feces  and  othei 
Cf/ndition»  from  a  diagn^^^tic,  occasionally  from  a  therapeutic  point  of  view. 
With  patien^-e  water  can  l^e  injected  as  far  as  the  ileoK?ecal  valve  or  ever 
beyond,  ahHiiming  that  no  obrrtruction  exists  below.  The  apparatus  used  an 
a  funnel  and  a  s^ift-rublx^r  stomach-tube  or  other  soft  instrument,  properly 
lubricated,  and  ins^-rted  a  few  inches  inside  the  anus.  There  is  no  advaniagt 
gained  by  trying  io  insert  the  tube  far  up  the  bowel;  if  soft,  it  will  probably 
catch  in  a  fold  of  mucous  membrane  and  turn  upon  itself.  If  hard,  the  bowe 
may  hi  jx'rf orated.  Normal  salt  sr>hitir»n  is  less  irritating  than  plain  water 
and  to  Ik;  i>n'fcrrcd.  A  drachm  r»f  salt  to  a  pint  of  water  answers  well.  Th< 
patient  should  lie  on  his  back  with  knec*s  drawn  up.  If  the  injection  is  to  Ix 
largf;,  there  is  a  decided  advantage  in  elevating  the  hips  even  to  an  angle  oi 
thirty  degn?es,  thus  favoring  the  entrance  of  water  into  the  sigmoid  flexuw 
and  alKA'e  by  gravity,  and  avoiding  much  of  the  annoying  rectal  tenesmus  fron 
distention  of  the  ampulla  of  the  rectum.  In  adults  it  is  safe  to  use  three  liters 
or  even  more  of  water.  The  utmost  patience  should  be  used  in  filling  the  bowel 
A  height  of  water  in  the  funnel  above  the  anus,  just  suflBcient  to  make  it  flow, 
is  the  safest  guide  to  the  proper  pressure.  This  will  amount  to  about  eighteen 
inches.  A  height  greater  than  a  yard  should  not  be  exceeded,  nor  should  the 
funnel  Ix;  maintained  at  this  height  continuously.  When  the  rectum  is  dis- 
tended, the  pati(»nt  may  have  an  almost  uncontrollable  desire  to  expel  its  con- 
t(fntH.  If  the  flow  of  water  Ix?  stopjx?d  for  a  moment,  the  liquid  will  find  its 
way  up  the  Ixnvxd,  the  spasm  will  cease,  and  the  water  may  be  permitted  to 
flow  again.  When  the  IxAvel  is  fully  distended,  the  escape  of  the  water  may 
Ixj  facilitated  by  the  introduction  of  two  well-greased  fingers  into  the  anus* 
The  fingers  lx.»ing  8ej)arated  a  little,  the  water  escapes  rapidly  between  them. 
In  infants  distention  of  the  bowel  wuth  water  is  sometimes  practiced  as  a  thera- 
]XMitie  nuMiHiin?  during  the  early  hours  of  intussusception.  The  patient  may  be 
inv(!rt(»d  during  the  jxirformance ;  the  greatest  care  should  be  used  not  to  exceed 
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a  verv  moderate  pressure;  a  quart  of  water  may  l^e  introduced.  In  adults 
when  fecal  impaction  is  present  or  suspected,  if  water  does  not  serve  to  stimu- 
late the  atonic  intestine,  the  performance  may  be  repeated,  using  half  a  pint  of 
olive  oil  containing  a  little  turpentine,  or  an  ounce  or  two  of  castor  oil  at  first, 
followed  by  water ;  in  this  manner  the  oil  may  be  carried  far  up  the  intestine, 
and  act  more  efficiently  to  break  up  scybalous  masses  and  stimulate  peristalsis. 
The  diagnostic  value  of  large  enemata  of  water  will  be  mentioned  under 
Tumors  of  the  Abdomen. 

The  X-rays. — The  X-rays  are  a  useful  aid  in  the  diagnosis  of  certain  abdom- 
inal conditions.  Notably  in  the  detection  of  calculi  in  kidney,  ureter,  and 
bladder,  and  of  metallic  foreign  bodies  in  the  alimentary  canal.  Gall-stones  in 
the  gall-bladder  have  been  sho>^Ti  in  skiagraphs  in  a  few  instances.  As  a  means 
of  diagnosis  in  gall-stone  disease  the  method  will  probably  never  be  of  much 
value.  (See  X-rays.)  A  dilated  stomach  can  be  demonstrated  by  causing  the 
patient  to  swallow  a  stomach-tube  or  hollow  bougie  loaded  with  fine  bird  shot, 
and  taking  a  skiagraph  while  the  instrument  is  in  the  stomach.  The  skeleton 
of  an  abdominal  fetus  or  lithopedion  might  well  appear  on  a  good  X-ray  nega- 
tive. Large  solid  or  cystic  tumors  of  the  belly  usually  cast  a  visible  shadow. 
Displacement  of  the  diaphragm  upward  by  tumors  or  exudates  can  readily  be 
demonstrated  even  with  the  fluoroscope.  Bony  tumors  connected  with  the  pel- 
vic or  other  bones  can  readily  be  demonstrated  by  an  X-ray  picture.  Destructive 
osteosarcomata  of  the  spine  or  pelvic  bones  often  give  a  very  characteristic 
picture.  Loss  of  the  normal  outline  of  the  bones,  loss  of  substance,  the  produc- 
tion of  thin,  branching,  bony  lamella?  in  the  substance  of  the  tumor,  of  irregular 
eavities  in  the  bone,  etc.,  may  all  be  seen. 

DU6N0SIS  OF  TUMORS  OF  THE  ABDOMEN 

The  local  conditions  render  the  diagnosis  of  abdominal  tumors  a  very  dif- 
ferent and,  in  general,  a  much  more  difficult  problem  than  is  the  case  with 
tumors  upon  or  near  the  surface  of  the  body.  The  former  lie  hidden  usually 
from  sight,  and  not  infrequently  from  touch.  Under  the  most  favorable  con- 
ditions only  a  part  of  an  abdominal  tumor  is  accessible  to  palpation,  and  it  is 
well  to  bear  in  mind  that  we  are  almost  certain  to  underestimate  the  size  of 
the  abdominal  growth.  The  part  we  feel  is,  indeed,  often  but  an  outlying 
portion  of  a  much  larger  mass  inaccessible  to  our  fingers.  In  the  case  of  tumors 
aot  to  be  felt  at  all  we  must  make  our  diagnosis  by  inference  from  other  local 
tnd  general  signs  and  symptoms,  if,  indeed,  we  are  able  to  make  any  definite 
diagnosis  before  opening  the  belly.  Even  after  the  abdomen  is  opened  careful 
search  and  inspection  may  be  necessary  for  a  diagnosis.  The  difficulties  may 
be  greatly  increased  by  adhesions,  by  a  large  fat  abdomen,  and  other  local 
eonditions.  The  surgeon  who  makes  the  most  careful  preliminary  study  of  his 
cases  will,  in  general,  be  in  a  better  position  to  find  and  interpret  the  lesion 
It  once.     In  certain  cases,  though  the  lesion  is  readily  found,  we  may  still  be 
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in  doubt  as  to  its  nature.  A  few  niontlis  ago  1  oj^ened  the  abdomen  of  a  woniai 
with  a  large  tumor  of  the  cecum.  The  appearances  were  those  of  carcinoma  o: 
the  gut,  with  secondary  carcinomatous  nodules  scattered  over  the  neighboring 
peritoneum.  The  pathological  diagnosis  was  tuberculosis.  This  error  has  beei 
made  many  times  by  others.  The  gross  characters  of  the  two  conditions  maj 
be  identical.  In  order  to  overcome  the  difficulties  of  the  situation  we  call  U 
our  aid  a  number  of  diagnostic  devices,  some  of  them  of  great  assistance:  th< 
cystoscope,  the  ureteral  catheter,  the  proctoscope,  the  X-rays,  the  analyst 
and  pathological  examination  of  the  urine,  the  gastric  contents,  occasionally 
the  feces,  the  blood.  We  study  the  effect  of  gastric  and  intestinal  inflation  upoi 
the  position  and  relations  of  palpable  tumors.  We  must  also  take  into  accoun 
the  evidences  furnished  by  the  general  condition  of  the  individual  and  the  sign 
and  symptoms  of  interference  with  the  function  of  special  organs.  Among  th< 
general  disturbances  which  may  be  suggestive  are  jaundice,  pointing  probabb 
to  disease  of  the  liver  or  biliary  passages;  rapid  emaciation,  pointing  to  malig 
nant  disease  or  to  obstruction  of  the  cardiac  end  of  the  stomach  or  esophagus 
sometimes  to  stricture  of  the  ])ylorus  or  duodenum ;  the  presence  of  fever,  sug 
gesting  an  inflammatory  process,  though  fever  is  usually  present  when  a  turao 
is  undergoing  rapid  degenerative  changes  or  has  become  necrotic,  as  sometime 
happens  to  fibromata  of  the  uterus;  an  ovarian  cyst  with  twisted  pedicle,  etc 
Further,  malignant  tumors  are  frequently  accompanied  by  fever  even  whei 
not  undergoing  ulceration  or  other  degenerative  change,  sarcoma  and  Ilodgkin'i 
disease,  for  example.  In  chronic  inflammatory  processes,  actinomycosis,  tuber 
culosis,  etc.,  fever  may  be  absent.  Profound  aneinia  from  advanced  malignant 
disease,  or  from  the  atypical  hemorrhages  accompanying  uterine  fibroids,  is 
common  and  is  often  of  prognostic  as  well  as  diagnostic  value.  The  acute 
intense  anemia  of  ruptured  ectopic  pregnancy  is  easily  recognized,  and  with 
a  characteristic  history  goes  far  to  render  a  diagnosis  plain.  The  urine  may 
furnish  valuable  information  not  only  in  lesions  of  the  kidney  itself,  but  also 
of  other  organs.  Pyuria,  hematuria,  fragments  of  calculi,  tumor  cells  in  the 
urine — are  all  suggestive.  Thus  I  was  able  to  make  the  diagnosis  of  a  degea- 
erating  sarcoma  of  the  kidney  by  the  presence  of  a  vast  number  of  sarcoma 
cells  in  the  urine,  together  with  much  fat  The  gross  appearance  of  the  urine 
was  that  of  marked  pyuria.  The  patient,  a  man,  w^as  intensely  septic,  had 
a  temperature  of  105  "^  F.,  and  a  rapid  pulse.  The  large  tumor  in  the  loin 
was  elastic  and  fluctuating,  suggesting  pyonephrosis.  Bile  may  be  detected 
in  the  urine  when  jaundice  is  not  evident  on  insj^ection.  A  large  excess  o£ 
indican  in  the  urine  suggests  fecal  impaction  or  obstruction  in  the  colon  ot 
ileum.  Free  fat  in  the  stools,  together  with  glycosuria,  suggests  disease  of  the 
pancreas.  The  blood  of  leukemia  explains  a  tumor  of  the  spleen.  The  dis- 
turbance of  function  of  si:)ecial  organs  is  often  suggestive.  Some  of  these  have 
been  noted  al)ove.  Other  examples  are :  Pain  in  the  bladder ;  disturbances  oi 
urination;  pain  in  the  urethra  and  glans  penis  point  to  disease  of  the  kidnej 
quite  as  directlj'  as  to  lesions  of  the  lower  geni to-urinary  tract,  and  it  is  remark- 
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•ble  how  many  surgical  lesions  of  the  kidney  are  treated  for  cystitis,  etc.,  for 
long  periods.  Atypical  hemorrhages  from  the  uterus  point  to  uterine  myomata, 
sometimes  to  ectopic  gestation ;  a  bloody  discharge  with  a  foul  odor  to  cancer ; 
Upelike  stools  to  obstruction  of  the  rectum  in  certain  cases ;  often  absent  in  can- 
cer. Chronic  obstruction  of  the  gut  higher  up  may  be  attended  by  constipa- 
tion or  diarrhea.  Visible  and  palpable  peristaltic  movements  and  intermittent 
rigidity  of  the  stomach  and  bowel  point  to  obstructive  tumors  of  the  alimentary 
canal  or  to  stricture.  Tumors  of  the  stomach  are  usually  attended  by  gastric 
dvspepsia,  often  by  vomiting.  If  they  obstruct  the  pylorus,  by  a  dilated  stom- 
tch,  by  changes  in  the  gastric  juice,  by  abnormal  fermentation  of  the  stomach 
eontents,  and  the  accumulation  of  large  quantities  of  food  in  the  dilated  organ. 
(Further  details  will  be  found  imder  Tumors  and  Diseases  of  Organs.)  It 
cannot  be  impressed  too  strongly  upon  him  who  seeks  to  correctly  diagnosticate 
the  surgical  diseases  of  the  abdomen,  that  he  must  not  be  satisfied  with  a  diag- 
nosis based  upon  the  examination  of  one  organ  or  set  of  organs.  He  should 
rtudy  not  only  the  local  lesion,  but  the  general  conditi(m  of  his  patient  and  the 
functional  activity  of  all  his  viscera.  Only  in  this  way  can  the  surgeon  avoid 
distressing  and  humiliating  errors  of  diagnosis.  Errors  will,  of  course,  be  made, 
but  if  due  care  has  been  exercised  they  will  in  no  sense  be  blameworthy.  The 
importance  of  trying  to  distinguish  ben\^een  a  mere  sense  of  resistance  in  pal- 
pating the  belly  and  a  definite  intra-abdominal  mass  or  tumor  has  already  been 
noted.  In  the  following  pages  the  word  tumor,  as  applied  to  intra-abdominal 
conditions,  is  to  be  imderstood  to  mean  the  presence  in  the  belly  as  discovered  by 
touch  of  a  mass  of  more  or  less  definite  size,  shape,  and  consistence  where  no 
euchbody  normally  exists.  Such  a  mass  may  be  an  acute  or  chronic  inflamma- 
tory exudate,  an  enlarged,  distended,  or  displaced  organ,  or  a  true  neoplasm. 

Local  Signs  and  Symptoms  of  Abdominal  Tumors 

In  palpating  abdominal  tumors  we  are,  as  stated,  handicapped  by  the  fact 
that  much  of  the  surface  of  the  tumor  is  inaccessible  to  touch,  and  that  the 
abdominal  wall  of  varying  thickness  and  tension  is  always  interposed  between 
the  examining  hand  and  the  tumor.  Only  in  very  thin  and  flabby  bellies, 
Rich  as  are  found  in  some  women  who  have  borne  many  children,  or  who  have 
a  greatly  enlarged  umbilical  ring,  diastasis  of  the  recti,  or  a  large  ventral 
hernia,  are  we  able  to  palpate  an  abdominal  growth  with  the  precision  possible 
in  superficial  tumors.  In  distinctly  pelvic  affections  in  the  female,  bimanual 
palpation  furnishes  a  partial  exception  to  this  statement,  as  already  described. 
A3  a  consequence  many  of  the  physical  qualities  of  a  tumor  may  remain  un- 
known, and  it  is  only  too  easy  to  draw  wrong  conclusions  from  those  more 
or  less  indefinitely  felt.  The  qualities  we  try  to  recognize  are:  (1)  Size.  (2) 
Surface.  (3)  ForuL  (4)  Consistence.  (5)  Mobility,  (a)  Respiratory  mo- 
bility; (b)  Passive  mobility.  (0)  Changes  in  position  caused  by  inflation  of 
the  stomach  and  intestine, 
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Size. — As  stated,  the  size  of  an  intra-abdominal  tumor  is  apt  to  be  under- 
estimated, a  part  only  is  accessible  to  touch,  and  in  the  case  of  tumors  lying 
deep  in  the  abdomen  or  beneath  the  ribs  the  main  part  of  the  mass  is  often 
beyond  our  reach. 

Surface. — It  is  often  difficult  to  judge  correctly  the  character  of  the  sur- 
face of  an  abdominal  growth.  The  abdominal  wall  causes  inequalities  in  the 
surface  of  the  tumor  to  be  inappreciable,  unless  the  tumor  is  of  considerable 
size  and  the  inequalities  marked.  Many  tumors  which  feel  quite  smooth  are 
found  in  operation  to  be  knobby  and  uneven.  Thus,  in  trying  to  distinguish 
between  a  benign  and  malignant  growth  by  this  means  we  are  often  deceived. 
It  is  further  to  be  remembered  that  many  malignant  abdominal  tumors  long 
conform  to  the  shape  of  their  containing  organ  or  long  remain  covered  by  an 
investing  capsule  of  connective  tissue  and  peritoneum.  Tumors  of  the  stomach, 
the  liver,  the  gall-bladder,  the  kidney,  and  carcinoma  of  the  body  of  the  uterus 
belong  in  this  category,  as  well  as  many  retroperitoneal  growths. 

Shape. — Tumors  of  certain  organs  often  have  a  characteristic  shape,  and 
when  such  can  be  recognized,  the  information  may  be  valuable.  An  enlarged 
gall-bladder  is  pear-shaped  or  cylindrical.  Tumors  of  the  kidney  very  com- 
monly preserve  the  form  of  this  organ,  even  when  of  large  size.  A  sharp 
transverse  lower  border  indicates  liver.  A  notched  border  directed  downward 
and  to  the  right  projecting  from  beneath  the  left  costal  arch  is  characteristic 
of  spleen.  Tumors  of  the  intestine  and  of  the  lesser  curvature  of  the  stomach 
are  sometimes  cylindrical;  the  same  is  true  of  the  intestinal  tumor  found  in 
intussusception.  Fibroid  tumors  of  the  uterus  are  often  dome-shajx?d,  and  the 
abdominal  wall  falls  away  abruptly  above  them;  often  they  are  knobby,  and 
movable  outlying  tumor  masses  are  frequently  present.  Ovarian  cysts  are 
rounded  and  smooth.  If  large,  they  are  symmetrically  placed,  and  may  occupy 
the  greater  part  of  the  abdomen. 

Consistence. — It  is  exceedingly  difficult  to  correctly  estimate  the  consist- 
ence of  an  intra-abdominal  growth  unless  it  be  of  very  considerable  size  or  can 
be  firmly  palpated  between  both  hands,  or  is  fixed.  Small  movable  tumors 
usually  feel  much  harder  than  they  really  are,  and  large  tumors  frequently 
give  a  sense  of  elastic  fluctuation  when  they  are  really  solid.  Soft  sarcomata 
and  lipomata,  whether  of  the  kidney  or  other  retroperitoneal  structure,  often 
transmit  a  sense  of  fluctuation  to  the  hand.  It  will  often  be  difficult,  for  exam- 
ple, to  distinguish  by  palpation  between  a  pancreatic  cyst  and  a  retroperitoneal 
sarcoma  (von  Mikulicz).  If  fluctuation  is  certainly  present  we  naturally 
think  of  a  tumor  of  an  organ  w^here  cystic  dilatations  are  prone  to  occur — pan- 
creas, kidney,  gall-bladder,  liver  (echinococcus),  ovary — and  not  of  the  stom- 
ach or  intestine  (von  Mikulicz).  A  mass  of  boardlike  hardness  suggests  infil- 
tration of  the  abdominal  wall  itself  (actinomycosis,  tuberculosis)  (von  Miku- 
licz). Large  fecal  accumulations  in  the  colon  have  the  distinguishing  char- 
acter on  palpation  that  they  can  be  indented  with  the  fingers,  and  that  the 
indentation  remains.    A  further  sign  was  described  by  Gersuny — ^namely,  that 
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dm  wall  of  the  bowel  remains  stuck  for  a  time  to  the  depression  created  by  the 

fingers  in  the  fecal  mass,  and  can,  after  a  time  in  certain  cases,  be  felt  to  liber- 

ate  it^elt    Some  demioid  ey^is  can  also  be  indented  with  tlie  fingers  and  more 

or  ]&^  molded  on  account  of  tlie  puttylike  character  of  their  eouteiits.     The  sign 

is  less  distinct  and  less  often  present  titan  is  the  case  with  fecal  masses. 

Percussion. — The  information  ol>taiued  hv  penniH^ion  over  abdominal  tumors 

isi,  in  general,  less  reliable  than  that  obtained   by  jjulpntinn.      Large  solid   or 

fluid  tnmors  in  contact  with  the  abdominal   wall  give  flatness  on  percussion, 

filuiding  off  iito  modified  tympany  and  tympanitic  resonance*     In   trying  to 

[  define  the  limits  of  a  large  tumor  of  the  abdomen  hy  percussion,  if  we  find 

[tfaiit  upon  one  side  the  dullness  or  flatness  passes  iuto  tympanitic  resonance 

lile  upon  the  other  no  limit  can  be  discovered  for  flatness  or  dullness,  as  the 

^c»s©  may  be,  it  indicates  that  the  origin  o£  tlie  tiuuor  will  be  found  Ujw^n  this 

Llalter  side.     This  may  ser\'c  to  identify  the  organ  fmiu  wliicli  the  tumor  grew, 

[In  nianr  tumors,  notably  of  the  stomach  and   intestine,  dullness,   if  present 

[cfTcr  the  tmnor  at  all,  will  only  be  relative,  usnally  a  uH>dified  tympany*     It  is 

to  be  borne  in  mind  that  a  tumor  may  e^nitain  the  gas  of  decouipisition 

fected  ovarian  cyst),  and  thus  give  tympanitic  resonance.     The  importance 

[of  tjnnpany  over  a  tumor  of  the  kidney  baa  already  been  noted  as  establishing 

jiti  relation  to  tlie  colon.     In  cases  of  obstruction  or  dilatation  of  the  stomach 

and  intestine  M-e  may  by  percussion  map  out  the  liuuudarit^s  of  the  distention, 

[ftd  noted  under  methods  of  examination. 

From  the  results  of  palpation  and  perenssion,  in  conjunction  with  the  ana- 
tomical site  of  a  tumor  and  the  general  and  Incal  disturbances  accompanyiug 
its  presence^  we  may,  in  certain  instances,  draw  correct  conclusions  as  to  its 
mturey  and,  what  is  very  important  for  the  surgfM>n,  as  to  its  origin.  For  the 
delermmation  of  this  latter  qnesliim,  and  of  the  question  of  oj»erability,  the 
mobility  of  a  tumor  is  very  important. 

Molnlitj. — It  is  to  be  borne  in  mind  that  the  formaCwn  of  adhesions  between 

^Ou  tumor  and  other  organs,  or  the  ahdominal  wall,  onlt/  too  often  ohsenres  the 

data  to  he  derived  from  molnlHy,     The  mohi!ity  of  a  tuiimr  may  depend  upon 

|tfe  mobilitT,  as  a  whole,  of  the  organ  in  which  it  is  growing,  and  such  mobib 

i^  niay  either  be  increased  or  diminished  l\y  the  presc^nce  of  the  tumor.     Thus, 

cmtral  or  sessile  tumors  of  the  liver  or  tumors  of  the  kidney  partake  only  of 

tlia  movements  of  these  organs  as  a  whole;  or,  on  the  other  hand,  the  mobility  of 

'  may  depend  u|>on  the  relative  mobility  of  different  portions  of  the  same 

-i.  e.,  among  stomach  tumors,  those  of  the  pylorus  may  move  very  freely; 

of  fhe  greater  curvature,  scarcely  less  so;  those  of  the  lesser  curvature  are 

TDnch  less  freely  movable.     Tumors  of  the  cardia  are  rarely  palpable;  if  large 

to  l>e  felt,  their  mobility  is  relatively  sliglit.      In  the  case  of  hollow 

gtomach  and  intestine — -mobility  may  de]jend  upon  motion  in  the  wall 

<i  the  organ  and  its  degree  of  distention.     In  the  case  of  pedunculated  growths 

Ihe  tumor  has  a  degree  of  mobility  quite  independent  of  the  organ  from  which 
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The  mobility  of  a  tumor  may  be  of  three  kinds:  (a)  Movements  accom- 
panying respiration;  (b)  changes  in  the  position  of  the  tumor  caused  by  arti- 
ficial distention  of  the  stomach  and  colon;  (c)  passive  mobility. 

(a)  Movements  Accompanying  Respiration. — Respiratory  Mobility. — 
The  elevation  of  the  costal  border  during  inspiration  drags  the  abdominal  wall 
upward,  a  corresponding  movement  downward  occurs  during  expiration.  The 
upper  portion  of  the  abdominal  wall  takes  a  more  active  part  in  these  move- 
ments than  the  lower ;  and  the  movements  are  more  marked  in  women  than  in 
men.  The  downward  movement  of  the  diaphragm  during  inspiration  forces  the 
abdominal  contents  downward,  a  corresponding  movement  upward  occurs  dur- 
ing expiration.  These  latter  movements  are  more  marked  in  men  than  in 
women.  These  costal  and  diaphragmatic  movements  take  place  in  opposite 
directions.  Tumors  in  or  adherent  to  the  abdominal  wall  take  part  in  the 
respiratory  movements  of  the  costal  type — i.  e.,  they  move  with  the  abdominal 
wall. 

A  sign  already  mentioned  imder  Tumors  of  the  Abdominal  Wall  is  useful 
to  distinguish  tumors  attached  to  the  skin,  subcutaneous  tissues,  or,  in  fact,  to 
any  of  the  layers  of  the  abdominal  wall  in  front  of  the  transversalis  fascia, 
from  those  attached  to  this  latter  layer.  If  the  patient  is  placed  in  a  sitting 
posture,  and  is  caused  to  contract  his  abdominal  muscles,  tumors  of  the  first 
class  will  become  more  prominent.  If  attached  to  the  muscular  layers  they  will 
become  fixed.  Tumors  attached  to  transversalis  fascia  will  become  less  promi- 
nent ;  they  will  also  become  immovable. 

The  diaphragmatic  respiratory  movements  affect  to  a  perceptible  degree  the 
liver  and  gall-bladder,  also  tumors  in  contact  with  or  firmly  adherent  to  the 
under  surface  of  the  liver,  notably  tumors  of  the  pylorus.  The  liver  and  such 
tumors  of  the  pylorus  descend  during  inspiration  and  rise  during  expiration. 
The  question  of  the  operability  of  a  pyloric  tumor  often  depends  upon  whether 
it  has  secondarily  invaded  the  gall-bladder  and  liver  or  not.  The  question  may 
sometimes  be  answered  in  the  following  way  (Minkowski)  :  If  not  adherent 
to  the  liver,  but  merely  in  contact  with  it,  the  tumor  will  descend  during  inspira- 
tion and  rise  passively  during  expiration.  If,  however,  the  pyloric  tumor  can 
be  grasped  by  the  fingers,  or  if  the  fingers  can  be  sunk  between  the  lower 
border  of  the  liver  and  the  tumor,  and  if  then  the  tumor  is  still  dragged  upward 
by  the  liver  during  expiration,  it  is  firmly  adherent  to  this  organ  or  to  the 
gall-bladder;  and,  if  malignant,  wull  probably  be  found  inoperable.  The  organs 
below  the  stomach  are  but  little  affected  by  the  movements  of  the  diaphragm. 
The  pancreas  not  at  all. 

The  spleen  and  cardiac  end  of  the  stomach  move  less  than  the  liver,  and 
when  normal,  of  course,  cannot  be  palpated.  A  greatly  enlarged  spleen  is  moved 
but  slightly,  if  at  all,  during  respiration.  The  normal  kidney  moves  up  and 
down,  and  its  movements  vary  in  extent,  according  to  the  depth  of  respiration. 
These  movements  can  sometimes  be  observed  during  abdominal  operations. 
A  movable  kidney  moves  still  more,  and  can  be  seen  to  make  wide  excursions  up 
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and  ihvm  when  exposed  in  a  wound.     Tnni  dent  ally,  I  have  oftrri  rlrmnnstrated 

rlif*  respiratory  mobility  of  the  kidney  when  taking  X-ray  pifhires  of  kidney 

fldiMSL    The  vertical  diameter  of  the  sttme,  as  shown  ot\  the  plate,   is  often 

&i»fi*My  greater  than  its  real  diameter  as  seen  at  tlie  tiiiio  of  its  o|x.*rat:ive  re- 

D/^'ial;  the  horiznntal  dianjeter  is  relatively  less  inereased. 

If  is  very  difficult  to  palpate  the  normal  kidney,  and  thos  detect  its  respira- 
ttity  mi>hility,  exce]>t  in  vi^ry  thin  snlijects.     The  faet  that  it  vim  In*  n'a<lily  felt 
alirji\^  iirousc^s  a  suspicion  that  the  kidney  is  enhirged  i>r  is  displaced  or  unduly 
m'drable*     Still,  it  is  sometimes  possible  to  feel  the  kidney  in  emaciated  sulv 
jrrt^  quite  clearly.     1  reeall  the  ease  of  an  fdd  gentlennm  who  was  very  thin 
aad  jtfitncwhat  out  of  health;  his  right  kidney  was  quite  easily  palpable;  on 
thh  h^^h  he  had  lieen  told  that  a  tumor  of  the  kidney  existed  requiring  opera- 
He  sought  other  advice,  refused  o{x*ration,  and  etvutinued  to  live  witli- 
teridenee  of  kidney  trouhle  for  many  years. 

(6)     iloBlIJTY     Cal:SE1>    by     DiSTKNTIOX     of    TUt:     SniMAfll     AND     CoLON 

Fwrm  AiR,-=-Tlie  injection  of  air  into  tlie  stomach  nr  the  eolou  eiuises  cbanjf^es 
in  position,  not  only  of  the  distended  viscera  themselves  and  <»f  tumors  which 
Bjr  may  contain,  but  of  neighlwring  viscera,  and  of  tumors  in  tlie  vicinity  of 
distended  organs.  An  important  general  rule  to  be  horuv  in  mind  is  that 
slaiormally  movable  organs  (kidney)  and  tumors,  other  than  tln>se  of  the  dis- 
I  tended  viscera,  tend  to  be  displaced  in  the  diit»ction  wlienee  they  eame^ — i.  e., 
mcMrable  kidney  tends  to  resume  its  normal  |X)sition,  etc.  The  following  dis- 
[pUcementa  bs  the  result  of  inflation  of  the  stomach  and  iKtuel  have  Iw^en 
demonstrated  by  the  careful  observation  of  numerous  observers,  nor:d»ly  by 
>Cannyn,  ilinkowski,  Freriehs*3Ianko|iff,  Ziemssen,  von  ilikuliez^  and  otlters. 
[The  conclusions  here  formulated  are  those  of  vnn  Mikulicz. 

Tlie  influence  of  inflation  of  the  stf»macli  ii[3on  tuuiors  of  that  organ  varies 

with  the  situation  and  character  ui  the  tuinor.     (leuendly,  tiunors  <d'  ihe  ante- 

fkir  will  become  more  prominent,  thfise  of  ifje  posterior  wall  less  so.      In  the 

ftvrrner  situation  the  connection  of  the  tumor  with  the  stomach   may  become 

pluin  to  sight  and  touch.     If  the  tumor  is  massive,  it  may  apjx^ar  larger  and 

iDiirh  mope  prominent.     If  flat,  and  not  very  thick»  its  boundaries  may  become 

less  distinct.     A  single  tumor  may  resolve  itself  into  several  tumor  masses. 

The  displacement  of  tumors  by  inflation  varies,  also,  with  the  situation  of  the 

timior.     Tntnors  of  the  pylorus  are  displaced,  usually  to  the  righi  and  down- 

ward,  more  rarely  to  the  right  and  upward.     Tumors  of  the  lesser  curvature 

war  the  cardia  are  displaced  to  the  right,  lH?neHth  the  left  lolie  of  the  liver. 

They  become  less  evident  or  disajqiear.     Tumors  of  (be  lesser  curvature  near 

thr  pylofnis — a  more  wmmon  site  than  the  preceding — are  displaced,  sometimes 

ird,  sometimes  down%vard, 

Infiaiton  of  Ihc  colon  with  air  causes  the  displacement  of  stomach  tiimi^rs 
upwar^L     When  the  colon  is  distended,   it   is  usually  possible   to  distinguish 
aite  outline  of  tympanitic  rescmanee  from  ttie  relatively  or  actually  dull 
don  note  of  tlie  tumor,  be  it  of  the  greater  curvature  or  of  the  pylorus  — 
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a  very  useful  and  important  aid  in  the  diflFerential  diagnosis  between  tumors 
of  the  stomach  and  colon. 

Tumors  of  the  Colon. — Inflation  of  the  stomach  displaces  tumors  of  the 
transverse  colon  downward.  Inflation  of  the  colon  itself  may  do  the  same, 
on  account  of  the  increased  length  of  the  transverse  colon  caused  by  the  dis- 
tention. In  cases  of  tumors  of  the  colon  which  are  producing  stricture  or  par- 
tial obstruction,  the  distention  may  cease  at  the  level  of  the  tumor,  thus  demon- 
strating its  position.  The  direct  continuity  of  a  tumor  with  the  colon  may 
also  be  noted  by  observing  that  the  distended  bowel  passes  directly  into  the 
tumor  itself.  Inflation  of  the  stomach  or  bowel  displaces  tumors  of  the 
omentum  downward.  They  may  also  approach  the  abdominal  wall,  and  thus 
become  more  easily  palpable.  Tumors  of  the  small  intestine  remain  stationary 
after  inflation  of  the  stomach  or  colon,  or  if  they  move,  are  pressed  downward. 
They  are  surrounded  by  the  tympanitic  area  produced  by  the  inflated  colon. 
Tumors  of  the  liver  and  gall-bladder  are  displaced  upward  by  both  inflation 
of  the  stomach  and  colon.  They  are  also  pressed  forward  against  the  abdom- 
inal wall. 

Tumors  of  the  Spleen  and  Movable  Spleen. — Inflation  of  the  stomach  dis- 
places the  enlarged  or  movable  spleen  to  the  left,  and  often  a  little  downward. 
Inflation  of  the  colon  causes  displacement  to  the  left  and  upward.  The  spleen 
is  pressed  toward  the  abdominal  wall,  and  is  more  easily  palpable.  In  certain 
cases  the  left  lobe  of  the  liver,  either  normal  or  enlarged,  produces  a  continuous 
belt  of  dullness,  merging  into  the  dullness  of  the  spleen.  An  enlargement  of 
the  spleen  may  be  eliminated  by  inflation  of  the  stomach.  The  distended 
stomach  forces  the  borders  of  the  two  organs  apart  and  gives  an  intermediate 
belt  of  tympanitic  resonance. 

Tumors  of  the  Kidney. — Inflation  of  the  stomach  causes  a  movable  kidney 
to  be  less  easily  palpable.  Inflation  of  the  colon  pushes  a  movable  kidney 
upward  toward  its  normal  situation,  where  it  usually  remains  palpable  until 
the  colon  is  fully  distended,  when  the  bowel  covers  it.  Large  tumors  of  the 
kidney,  on  the  other  hand,  have  the  colon  in  front  of  them,  as  already  noted. 
Tumors  of  the  liver  and  spleen  override  the  distended  bowel,  and  within  their 
borders  tympanitic  resonance  gives  place  to  dullness  and  flatness. 

Tumors  of  the  Pancreas. — The  usual  site  for  the  appearance  of  a  cyst  of 
the  pancreas  is  between  the  stomach  and  transverse  colon,  and  unless  the  cyst 
is  very  large  or  adherent  to  the  abdominal  wall,  inflation  of  the  stomach  or 
colon  tends  to  cover  the  cyst  w^holly  or  partly,  and  to  render  it  less  evident. 
Sometimes  these  cysts  may  approach  the  abdominal  wall  above  the  stomach 
or  below  the  colon;  only  very  rarely  do  they  remain  behind  the  stomach  and 
push  that  organ  forward.  When  they  present  beneath  the  left  costal  border 
they  w-ill  l)e  covered  by  distended  stomach  or  colon,  and  may  readily  be  mis- 
taken for  an  enlarged  kidney. 

(f)  The  Passive  Mobility  of  Abdominal  Tumors. — Abdominal  tumors 
can  often  be  moved  more  or  less  freely  in  the  belly  by  the  surgeon's  hands, 
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Imded  sometimes  by  cbanges  in  the  attitude  of  the  patient;  such  that  certain 
fgfoitps  of  muscles  are  relaxed,  the  action  of  gravity  hrrmght  into  play,  the 
tuiDor  made  more  prominent,  more  accessible,  etc.  (See  Methods  of  Exami* 
njidon.)  This  mobility  will  vary  greatly  in  different  cases.  The  mobility 
of  tumors  will  be  limited  in  certain  directions  by  the  soft  or  bony  Iwimdaries 
of  the  fil)domei^  by  their  relations  with  other  organs.  Tumors  firmly  adlierenfe 
surrounding  stnicture.s,  or  devebipiner  in  finrdy  fixed  organs,  nr  growing 
tlie  aUiominal  wall  or  tlie  bony  fruniewnrk  of  tlie  ^ipine  or  |j4jlvi?5,  rotro- 
iton^'al  growths,  etc.,  may  show  little  or  no  passive  uu>bilily;  while  dis- 
leed  but  normal  organs,  or  tumors,  or  enlargements  of  such  organSj  and 
imofs  of  normally  very  mobile  organs,  and  peduneubited  growths  of  all  kinds 
(unless  very  large  or  adherent),  sbow^  a  degree  of  mobility  which  varies  from 
a  ^.tiglit  sliding  movement  in  one  plane  to  a  freedom  permitting  them  to  bo 
pu%htMl  from  one  side  of  the  belly  to  the  otber^  or  up  and  down  from  the 
e(ugastrium  to  the  pubes,  or  entirely  out  of  reach  in  the  pelvis  or  bt*ueath 
the  rihs. 

The  iliagnostic  value  of  passive  mobility  depends  upon  the  general  assnmp- 
tion  that  all  organs  of  the  abdomen  occujiy  a  definite  position  which  may  be 
ivgardcd  as  a  center  around  which  passive  movements  take  place;  and  that 
tlite  extent  and  direction  of  such  movements  is  more  or  less  charucteristic  for 
the  different  viscera;  further,  tliat  enlarged  organs  or  tumors  of  organs  retain 
this  characteristic  mobility,  or  limitation  of  mobilityj  more  or  less  perfectly. 
the  tumors  showing  the  greatest  degree  of  nuibility  are  tumors  of  the 
iry  and  utems  possessing  a  long  pedicle;  tumors  of  the  omentum,  when  not 
t\*tT^  to  the  transverse  colon;  tumors  of  the  jejunum  and  ileum;  tumors  of 
ifaf!  mesentery  of  the  small  intestine,  when  near  its  insertion  in  the  gut.  A 
N>rable  kidney  may  occasionally  show  an  extraordinary  degree  of  mobility, 
that  it  can  be  pushed  across  the  front  of  the  spinal  column  and  wtdl 
toward  Poupart's  ligament;  such  extreme  mobility  is,  however,  rare. 
irw  tumors  of  the  kidney  are  usually  firndy  fixed.  A  mobility  of  a  similar 
[f}ainict*T  may,  rarely,  belong  to  a  movable  spleen.  Pyloric  tumors  are  often 
l^ftite  movable.  Tumors  of  the  pancreas,  retroperitoneal  growths,  of  the  more 
Ified  portions  of  the  intestine,  and  inflammatory  tumors,  show  a  mobility  slight 
lar  absent,  as  the  case  may  l:>e.  The  diagnostic  value  of  the  passive  mobility  of 
^abdominal  tumors  was  studied  and  formulated  by  Pagenstecher,  of  Wiesbaden 
che  Ztitsrhnft  filr  Chirurfjie^  1899,  Bd.  1,  Heft  1  n,  2).  The  following 
lusions  are  taken  froiu  his  description  more  or  less  exactly:  He  calls  atten- 
especially  to  the  fact  that  mobility  of  any  degree  is  not  characteristic  of 
particular  tumor  or  organ,  but  that  limitation  of  mobility  in  certain  defi- 
directions,  and  to  a  definite  extent,  may  be  very  characteristic,  indeed, 
may  define  accurately  the  origin  of  an  intra-abdominal  mass.  In  examin- 
\hg  4  giren  tumor  the  mass  must  be  graspt**!  as  well  as  may  1m?  between  the 
A\  or  failing  this  jK)ssibiIity,  pushed  l>y  the  hands  aod  m<Aed  in  various 
lions  to  the  limit  of  its  mobility.     It  will  be  found  that  the  tmnor  de- 
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scribes  a  more  or  less  definite  figure — circular,  oval,  a  curved  line,  a  lines 
mobility,  etc. 

Stomach  Tumors, — Tumors  of  the  pylorus  show  the  greatest  degree  < 
mobility.  A  similar  mobility  may  be  shown  by  tumors  of  the  greater  curv 
ture.  The  outline  of  the  area  over  which  these  tumors  can  be  moved  is 
circle  or  an  oval  of  greater  or  less  diameter.  Tumors  of  the  lesser  curvatu 
may  be  made  to  describe  a  similar  figure,  but  of  smaller  diameter;  and  a 
felt  to  the  left  of  the  middle  line,  thus  differentiating  them  from  the  ga! 
bladder.     Tumors  near  the  cardia  are  seldom  palpable. 

Tumors  of  the  Large  Intestine, — Tumors  of  the  cecum  form  a  mass  in  tl 
right  iliac  fossa,  movable  in  the  segment  of  a  circle,  whose  convexity  is  towai 
the  left,  and  whose  center  is  the  ileo-cecal  junction.  Tumors  of  the  descendii 
colon  and  sigmoid  flexure  exhibit  a  similar  mobility  upon  the  left  side,  tJ 
convexity  of  the  curve  through  which  they  move  directed  to  the  right  Tl 
mobility  of  the  sigmoid  flexure  varies  greatly,  according  to  the  length  of  i 
mesentery.  The  mobility  of  the  transverse  colon  also  varies  within  wi< 
limits.  In  some  cases  the  gut  extends  downward  in  a  wide  curve  toward  tl 
pubes,  and  is  then  very  movable.  Tumors  of  the  omentum  are  freely  movab 
if  not  near  the  attachment  to  the  colon,  in  which  case  their  immobility  con 
sponds  to  that  of  the  gut.  Tumors  of  the  small  intestine  and  of  the  mesentei 
near  the  gut  can  be  moved  through  a  wide  circular  area. 

The  Gall-bladder. — Its  mobility  varies  greatly.  When  contracted  ai 
tucked  up  under  the  liver  it  is  usually  out  of  reach,  and  may  be  immovable  ev< 
on  direct  palpation  through  a  wound.  When  it  extends  well  below  the  bord 
of  the  liver,  and  can  be  felt,  it  can  be  moved  directly  backward.  In  son 
cases  from  side  to  side,  through  usually  only  a  flat  and  narrow  arc.  Wh< 
very  long  its  mobility  may  be  considerable,  through  a  circular  or  oval  are 
the  center  of  motion  being  its  attachment  to  the  liver. 

Spleen. — A  movable  spleen  may  sometimes  be  moved  across  the  middle  lii 
of  the  abdomen  from  left  to  right.  If  doubt  exists  as  to  whether  the  organ 
spleen  or  kidney,  inflation  of  the  large  intestine  will  cause  the  kidney  to  di 
appear  behind  the  distended  gut  The  spleen  will  remain  at  the  front  of  tl 
belly,  although  displaced  upward,  and  lying  as  it  does  in  front  of  intestin 
will  become  more  prominent 

The  Kidney — Movable  Kidney. — Pagenstecher  distinguishes  three  grad( 
of  mobility :  First  grade,  the  lower  pole  of  the  kidney  only,  projects  below  tl 
ribs,  and  is  there  palpable ;  the  only  passive  motion  possible  is  to  push  it  upwar 
toward  its  normal  place.  In  the  second  grade  of  mobility  the  kidney  may  I 
grasped  between  the  hands  and  moved  up  and  down  or  through  a  conside 
able  arc;  the  hilum  remains  directed  toward  the  center  of  motion — i.e.,  i 
vascular  attachments  to  aorta  and  vena  cava.  In  the  third  grade  of  mobilil 
the  kidney  may  be  moved  across  the  spinal  column  to  the  other  side  of  tl 
abdomen.  Its  hilum  remains  directed  toward  the  center  of  motion,  as  : 
class  2t 
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Henn-  Morris  distinguishes  also  three  grades  of  mobility,  as  follows:  * 

(1)  When  the  kidney  moves  up  and  down  so  that  its  lower  half  comes  between 
the  grasp  of  the  examining  hands  (combined  lumbar  and  abdominal  palpation) 
during  deep  inspiration.  (2)  When  the  greater  part,  or  even  whole,  of  the  kidney 
can  be  grasped  during  a  deep  inspiration,  but  ascends  again  during  expiration. 
(3)  When  the  whole  kidney  descends  below  the  examiner's  fmgers  and  can  be 
retained  below  them  after  the  patient  makes  a  full  expiration.  In  some  of  the 
more  extreme  cases  the  kidney  is  often  out  of  position  during  natural  respiratory 
movements.  The  peritoneum  may  be  sufficiently  loose  to  allow  tlie  kidney  to  fall 
below  the  brim  of  the  pelvis,  or  against  the  anterior  abdominal  parietes,  or  across 
to  the  opposite  side  of  the  spinal  column,  moving  through  a  circle  with  a  diameter 
of  eight  or  nine  inches. 

When  the  kidney  becomes  enlarged  from  the  presence  of  a  tumor  or  inflam- 
mation it  usually  descends  somewhat,  but  does  not  usually  become  more  mobile. 
As  stated,  large  tumors  of  the  kidney,  whether  malignant  or  inflammatory,  are, 
as  a  rule,  firmly  fixed.  In  examining  for  movable  kidney  it  is  a  good  plan 
to  place  the  patient  on  her  back  with  the  knees  drawn  up  and  the  feet  sup- 
ported below,  and  while  one  hand  on  the  loin  presses  forward  the  free  ribs, 
to  palpate  deeply  l>elow  the  costal  arch  in  front  with  the  other,  at  the  same  time 
telling  the  patient  to  take  a  deep  breath.  Since  most  of  these  patients  are 
slender  or  flabby  women,  the  kidney  can  usually  be  felt  quite  plainly  to  descend 
beneath  the  fingers  of  the  anterior  hand  during  deep  inspiration  and  to  slip 
away  again  during  expiration.  If  this  method  fails,  the  patient  may  be  turned 
on  the  sound  side  w^ith  a  cushion  under  the  loin,  the  knees  and  thighs  a  little 
flexed;  bimanual  palpation  is  then  made.  The  kidney  may  also  be  sought  for 
by  having  the  patient  lean  forward  while  a  nurse  supports  the  arms  and  shoul- 
ders from  in  front;  palpation  during  deep  inspiration  may  then  be  made. 
There  remains  examination  under  a  general  anesthetic  to  be  tried  if  other 
methods  fail.  Very  freely  movable  kidneys  can  usually  be  felt  with  great  ease. 
By  their  shape  and  behavior,  as  indicated,  they  are  easy  to  identify. 

Tumors  of  the  Ovary  and  UieruSy  when  not  so  large  or  so  adherent  as  to  be 
immovable  or  impacted  in  the  pelvis,  can  be  moved  upward  in  the  abdomen 
away  from  their  point  of  attachment;  at  the  same  time  a  finger  in  the  vagina 
Ujjon  the  cervix  can  usually  feel  that  the  tumor  gives  the  uterus  a  distinct  tug. 
Laterally,  such  tumors  may  be  moved  through  a  more  or  less  flat  arc,  whose 
center  is  the  pelvic  attachment  of  the  tumor.  In  all  pelvic  tumors  of  doubtful 
character  it  is  well  to  listen  for  fetal  heart  sounds,  for  a  placental  bruit,  and 
to  seek  with  one  or  two  fingers  against  the  cervix  for  ballotement. 

Mobility  of  Tumors  of  the  Abdominal  Wall. — Nonadherent  tumors  in  the 
subcutaneous  tissue  may  be  moved  as  in  other  situations.  Tumors  attached 
to  the  muscular  wall  of  the  abdomen  and  inflammatory  tumors  of  the  abdom- 

'  Henry  Morris,  "Surgical  Diaeases  of  the  Kidney  and  Ureter,"  vol.  i,  page  103.  London, 
CuKlL 
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inal  wall  take  part  in  the  muscular  movements  of  the  belly.    Putting  the  bellj 
upon  the  stretch  by  muscular  contraction  renders  them  immovable. 

Advantage  may  sometimes  be  taken  of  gravity  in  examining  tumors  of  the 
abdomen.  The  genu-pectoral  position  often  renders  an  enlarged  gall-bladder 
more  easily  palpable,  or  causes  a  pelvic  tumor  to  rise  out  of  the  pelvis  and  be 
readily  felt.  The  introduction  of  a  tubular  speculum  into  the  vagina  or  rectuir 
in  this  position  permits  the  viscera  to  fall  upward  and  the  vagina  or  rectuir 
to  be  distended  with  air.  The  presence  of  inflammatory  or  other  infiltrations 
in  the  pelvic  viscera  or  pelvic  floor  renders  these  structures  immovable,  anc 
immobility  or  bulging  of  the  posterior  fornix  of  the  vagina  or  the  wall  of  tht 
rectum  may  often  be  readily  detected  by  sight 


CHAPTER   II 

SURGICAL  DISEASES  OF  THE  STOMACH 

PYLORIC  STENOSIS 

X.VKROWIXG  of  the  pyloric  orifice  of  the  stomach  occurs  as  a  chronic  and 
Dsaallv  pr<»gressive  condition.  Acute  obstruction  is  relatively  rare.  In  the 
flindc  cases  the  obstruction  is  not  complete  except  as  a  terminal  condition  just 
Wore  death.  In  most  instances  inanition  terminates  life  before  total  occlusion 
is  developed.  Clinically,  we  are  unable  to  distinguish  pyloric  stenosis  from 
Mrpjwing  of  that  portion  of  the  duodenum  above  the  papilla  of  Vater. 

Causes. — Congenital  narrowing  of  the  pylorus  is  observed  as  a  rare  con- 
dition.   In  the  acquired  form  the  causes  may  be  intrinsic  or  extrinsic.     The 
t'mier  are  cicatricial  contraction,  following  ulcers  of  the  pylorus  or  immediate 
vicinity;  either  peptic  ulcers  or,  much  more  rarely,  such  as  follow  cauteriza- 
ti"n  of  the  stomach  by  caustic  liquids  swallowed.     Stenosis  may  occur  after 
Waling  or  in  the  presence  of  one  or  more  ulcers.     Chronic  inflammatory  thick- 
Hiiiig  of  the  pylorus  may  cause  stenosis  without  ulceration.     Tumors  of  the 
pl'-nis,  nearly   always  careinomata,    are   a   frequent  cause.      Impaction   of 
I'Mgu  IkkHos  in  the  pylorus  a  rare  cause.     The  so-called  pyloric  spasm  due 
tonenoiis  causes  is  believed  to  exist.     It  is  usually  associated  with  atony  of 
tke  muscular  wall  of  the  stomach.     Extrinsic  causes  are   chronic   adhesive 
peritonitis,  with  the  formation  of  bands  or  massive  adhesions  between  the 
Pyl^'His  and  the  liver,  gall-bladder  or  colon,  causing  traction  upon  and  loss 
f'f  niohility  of  the  pylorus,  and  consequent  angulation  or  kinking,  and  thus 
<!"ntinuoiis  or  intermittent  stenosis.     Such  angulation  is  often  formed  at  the 
jiiDction  of  the  fixed  with  the  movable  portion  of  the  duodenum,  and  is  in- 
^Ttased  by  the  descent  of  the  dilated  stomach,  the  two  factors  reacting  one 
"p^n  the  other  to  render  the  angulation  of  the  pylorus  worse.     Pressure  from 
^tliMut— by  tumors  in  the  vicinity,  true  neoplasms,  or  chronic  inflammatory 
^niora  or  exudates — syphilitic,  tubercular,  or  simple  inflammatory — as  from 
basses  of  retroj^eritoneal  lymph  nodes  pressing  on  the  duodenum,  or  the  lymph- 
^^  tumors  of  Ilodgkin's  disease. 

*»ociated  Lesions. — Stenosis  of  the  pylorus  is  commonly  associated  with 
^wtation  of  the  stomach  and  a  train  of  local  and  general  symptoms  about  to 
*  ^ibed.  In  a  few  cases,  by  diminution  in  the  size  of  the  stomach ;  this 
'"^r  condition  occurs  when  a  large  part  of  the  wall  of  the  stomach  is  in- 
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filtrdtet]  by  a  n^w  growth,  usiuillv   a  cari'inoimi,  ii   part  of  the  lesic 
steuosis  of  ibe  pyh^nis.     (See  Tniiiors  of  the  Sroniach.)     The  cases  of  j 
stenosis  with  dilated  stomach,  actM>nipanied  hy  cureinotiia  of  the  pylo] 

open  peptic  ulcers,  will  c 
svinptoins  modified  to  a  grea 
le«:s  extent  by  the  presence  ol 
ailditional  lesions.  Tliey  w 
separately  described.  We  sha 
consider  case^  in  which  the 
feet  escape  of  the  chyme  in 
intestine  constitutes  the  ess 
causative  factor  of  the  disease 
the>e  cases  profirressive  dilatat 
the  stomach  oci-iirs,  often  s 
pan  led  by  hyix^rtropliy  ol 
muscular  wall,  folh^^wi^l  at 
by  atrophy  of  the  mucous 
brane,  and  finally  by  alrop 
the  muscular  coat.  As  a  pi 
the  lesion  chronic  gastritis  dc 
— more  marked  in  cases  a 
cated  by  nicer  ami  carcinor 
tlie  stnuiach- 

The  eiiiisG  of  the  increii 
size  of  the  Btomaeh  is  thatfl 
to  tlje  nieeliHTiieal  ubstriictTi 
the  pylorus,  the  stouiach  df)es  not  cnjpty  itself  projHM'ly,  and  is  rontii 
overloaded  and  distendt*d  by  fi»«»d  and  liquid  swallowed  (motor  insui 
cy).  At  first  the  mtttor  insufficiency  causes  merely  a  delayetl  emptyi 
the  organ.  Ten  or  twelve  hours  after  eating,  as  on  rising  in  the  moi 
the  stomach,  upon  the  introduction  of  a  stomach-tube,  will  be  found  e 
I^ter,  as  the  disease  progresses,  the  degree  of  insutfieiency  reaches  a 
such  that  the  stoniach  never  empties  itself  naturally,  Ui>on  pass] 
stomfirh-tul>e  in  the  morning,  nothing  having  bt^en  eaten  since  the  ev 
meal  of  the  night  before,  the  stomach  will  still  be  found  to  contain 
not  only  the  food  of  yesterday,  luit  in  some  cases  of  days  before.  M 
this  stage  is  reached,  no  matter  what  tlse  causative  factors  may  have  oil 
we  except  the  dilated  stomach  sometimes  accompanying  diabetes),  the 
Incomes  one  *>f  surgical  rather  than  medical  interest.  Such  a  stomach  ' 
likf^ly  to  regain  its  motor  power  unaided  I>y  gastro-enterostomy,  or  such 
surgical  procedure  as  is  suited  to  the  particular  case.  It  is,  of  course,  \ 
stood  that  many  cases  demand  surgical  interference,  in  the  presence  of 
carcinoma,  or  other  serious  lesion  lic^fore  this  stage  is  reached.  Importau 
in  deciding  the  question  of  surgical  interference  is  the  progressive  ehara 
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Stomach  f«»>m  ( 'anckh  ni'  tiik  Pylorus.     (Kind- 
neas  of  Dr.  WaJter  Jhiik^.) 
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the  disease,  failure  to  respond  to  medical  treatment,  gastric  lavage,  etc.,  and 
marked  disturbance  of  the  general  nutrition. 

Symptoms  and  Signs  of  Stenosis  of  the  Pylorus  with  Dilated  Stomach. — The 

local  and  general  symptoms  and  signs  of  stenosis  of  the  pylorus  with  dilated 
stomach  are  as  follows :  The  patient  suffers  from  the  symptoms  of  gastric  dys- 
pepsia. He  has  a  sense  of  epigastric  distention  and  distress  after  taking  food ; 
in  bad  cases  only  relieved  by  vomiting  or  emptying  the  stomach  by  a  tube. 
Tbere  is  loss  of  appetite,  pyrosis,  a  coated  tongue,  a  bad  taste  in  the 
nioiith,  often  a  foul  breath,  and  belching  of  gas  from  the  stomach.  Acute 
pain  after  eating  may  or  may  not  be  present;  it  is  regarded  by  some 
observers  as  suggestive  of  ulcer  or  of  malignant  disease  rather  than  simple 
stenosis.  Owing  to  the  fact  that  fluids  swallowed  pass  beyond  the  stomach 
only  in  small  quantities,  and  that  the  stomach  does  not  readily  absorb  water, 
even  under  normal  conditions,  and  that  the  dilated  stomach  secretes  often  a 
considerable  quantity  of  fluid,  there  is  continued  annoying  thirst.  There  may 
be  diffuse  tenderness  over  the  stomach,  usually  not  the  circumscribed  tender- 
ness over  the  pylorus  common  in  ulcer  and  carcinoma.  The  intermittent 
peristahic  waves  and  hardenings  of  the  stomach  wall,  to  be  described,  are  some- 
times accompanied  by  sharp  spontaneous  pain. 

Xausea  and  Vomiting. — Nausea  and  vomiting  are  regularly  present  The 
Tomiting  varies  greatly  in  frequency,  and  to  some  extent,  also,  in  character, 
depending  upon  the  intensity  of  the  accompanying  gastritis  and  degree  of  dila- 
tation of  the  stomach.  Frequent  vomiting  occurring,  even  though  the  stomach 
be  empty,  indicates  a  marked  gastritis,  and  is  suggestive  of  carcinoma  or  open 
ulcer.  Vomiting  due  to  distention  of  the  stomach  with  food  occurs  less  fre- 
quently, once  a  week,  once  in  two  or  three  days,  or  once  a  day,  then  usually 
upon  rising  in  the  morning.  A  characteristic  of  this  variety  of  vomiting  is  that 
the  quantity  is  often  very  large,  and  that  in  the  vomited  material  there  are 
to  be  recognized  particles  of  food  taken  the  day  before  or  several  days  before. 
To  relieve  the  distress  accompanying  the  distended  condition  of  the  stomach 
many  of  these  patients  get  into  the  habit  of  inducing  vomiting  at  intervals  by 
tickling  the  back  of  the  pharynx  with  the  finger.  Examination  of  the  vomited 
matters  may  give  valuable  diagnostic  aid.  By  a  gross  examination,  the  quan- 
tity, odor,  presence  of  ancient  food  particles,  of  mucus,  pus,  or  blood  in  con- 
siderable amounts  may  be  detected.  The  amount  and  character  of  the  acidity 
are  determined  by  chemical  means.  The  microscopic  appearances  include 
search  for  pus,  blood,  tumor  fragments,  bacteria,  yeast,  sarcinie,  etc.  (See 
section  on  Examination  of  Stomach  Contents,  etc.) 

Anomalies  of  Secretion  and  Other  Changes  in  Stomach  Contents 
Accompanying  Pyloric  Stenosis. — It  is  exceptional  that  a  positive  diag- 
nosis of  the  nature  of  the  lesion  causing  pyloric  obstruction  can  be  based  upon 
the  results  of  gastric  analysis  alone.  In  some  cases  the  data  are  strongly  con- 
firmatory of  the  conclusions  based  upon  the  symptoms  and  physical  signs;  in 
others  they  are  not.  In  some  cases  the  obstructed  stomach  falls  at  once  into 
54 
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nil  utonic  state  with  progressive  atrophy  of  both  mucosa  and  muscular  wall; 
in  others  oomix»nsatory  hypertrophy  of  the  muscularis  is  associated  with  an 
iiieroascd  activity  of  the  secreting  glands  of  the  mucous  membrane,  followed 
by  subsequent  atony  and  atrophy  of  the  entire  stomach  wall  as  the  dilatation 
l)ooome8  extreme.  These  conditions  are  accompanied  by  a  chronic  gastritis, 
also  of  variable  intensity.  In  general,  it  may  be  said  that  marked  chronic 
gastritis  is  often  associated  with  ulcer  and  with  carcinoma;  that  hyperacidity 
is  usually  present  with  ulcer;  that  absence  of  free  HCl  is  often  to  be  observed 
in  cantvr;  but  that  an  increased  amount  of  acid  does  not  necessarily  indicate 
the  pn»sen(*e  of  an  ulcer  nor  is  normal  acidity  incompatible  with  carciDonuL 
Entin*  absenii*  of  1W\  may  Ik?  due  to  mere  atonic  dyspepsia  even  without 
the  presiniw  of  stenosis,  and  is  a  common  condition  in  many  cases  of  dilated 
stomach,  ass(H»iated  with  atony  early  in  the  disease;  and  is  regularly  present 
in  cases  of  extreme  dilatation  with  atrophy  when  the  condition  is  far  advanced; 

in  such  cases  the  stomach  may  cease 
to  be  a  secreting  organ  (achylia). 

In  uncomplicated  cases  of  steno- 
sis— i.  e.,  with  neither  ulcer  nor  cft^ 
cinoma — the  amount  of  secretion  is 
often  increased,  with  increased,  no^ 
mal,  or  diminished  acidity.  The 
quantity  of  gastric  secretion  may  be 
very  large,  so  that,  for  example, 
U[x>n  giving  such  a  patient  a  test 
breakfast,  his  stomach  being  empty, 
an  amount  of  fluid  will  subsequently 
U^  withdrawn  by  siphonage  greatly 
in  excess  of  that  introduced.  When 
the  stenosis  and  motor  insufficiency 
have  Tvached  such  a  grade  that  the 
stomach  no  longer  empties  itsdf 
over  night,  HCl  will  usually  be  di- 
minished, and  the  retained  stomach 
ivntents  will  rather  rarely,  except  in 
;l-.e  pivsonce  of  cancer,  undergo  lae- 
::v^av*id  fermentation.  If  the  amount 
.■:  HCl  rvmains  considerable,  yeast 
r«ni:i  inJ  sarvina'  will  usually  be 
a  vvm^iv-aJing  tyj^.     The  bacterial 
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>  T\*i:::*,sr*y  :r.oT^\ss<\:  in  i!l  cases  where  complete  01 
>:v^*.v..'xk:'.  v\'r.:<'v.:>  xwr.rs^     :  F%^r  further  details,  see  sec- 

'i:v,>  ,>>'  vT\>!^*v,:  i>  :\'  ry-sul:  of  oilaied  stomach;  somed 
k:v.'\  xlwv*:  v.-\ :-.  .v.  :':<*  vrfvvdinac  pi«es.     ^See  Diagnm 
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Muniinal  Tumors*)     Here  may  bo  added  ihat  along  willi  dilutatiuti  de- 
"  the  stomach  regularly  ueeurs;  the  cardiac  orifice  remains  fixed. 
Annittmical  Notes. — The  position  of  the  cardiaf  orifice  in  Hie  average  case 
bebmd  the  articulation  of  the  seventh  or  eighth  costal  cartilage  with  the  left 
M^ler  of  the  sternum  (see  diagram  ^^.^^ 

y*>m  Merkel),  The  pylorus,  whoso 
iliun  is  Donually  the  most  con- 
taut  of  any  portion  of  the  stomach, 
opposite  the  upper  right-hand 
miT  of  the  body  of  the  first  lum- 
ir  vertebra.  Its  pcjsitiou  in  refer- 
to  surface  landmarks  may  be 
tennined  by  dropping  a  vertical 
le  from  the  right  sterno-elavicular 
oint  downward  to  a  point  opposite 
he  mnhilicus.  The  jtmction  of  the 
er  two  fifths  with  the  upper  three 
ftis  of  this  line  corresponds  to  the 
ition  of  the  pylorus  (G.  S,  Hunt- 
iif:ton)*  Normally  the  pylorus  lies 
'neatli  the  l>order  of  the  liver  and 
be  palpated.  In  cases  of  di- 
h  the  pylorus  descends 
I 'Ut.  If  a  considerable 
ir  is  present  in  it,  or  if  it  is  notably  thickened  by  inflammatory  infiltration 
I  the  patient  is  thin,  it  can  he  felt  to  the  right  of  the  median  line  ivt  a  some- 
t  variable  distance  hclow  the  horder  of  the  liver;  and,  as  already  stated, 
usually  some  respiratory  mobility,  and  a  degree  of  passive  mobility,  whicli 
ric^  from  very  free  to  ujore  or  less  complete  fixation,  on  account  of  adhesions 
liver,  gall-bladder,  or  other  structures.  In  very  thin  subjects  it  is  alleged 
i  the  pylorus,  even  when  hut  slightly  thickened,  can  l>e  recognized  by  pal- 
ition  as  a  mass  which  undergoes  alternate  hardening  and  relaxation, 
BmBUNG  SocrNDS  AND  SENSATIONS.— Another  sign  usually  recognizable 
pyloric  stenosis  from  any  cause,  unless  the  abdoniinal  wall  is  quite  thick, 
the  sensation  transmitted  to  the  examining  hand  as  bubbles  of  gas  pass 
\^h  the  narrowed  orifice,  or  as  a  sound  beard  tli rough  a  stethoscojx^  loudest 
ll>e  pylorus.  It  can  only  be  described  as  a  stiusation  as  of  passing  bubbles, 
18  yet  not  difficult  to  appreciate  and  quite  characteristic.  In  regard  to 
pation  of  the  not  thickened  pylorus,  William  Osier  C'  The  Piagnosis  of 
bdominal  Tumors/'  page  37,  1808)  makes  the  following  statement: 

I  believe  that  in  very  thin- walled  persons,  particularly  those  with  atony  of  the 
fa,  the  pylorus — i.e.,,  the  ring  and  adjacent  part— may  sometimes  be  felt  as 
oarroir,  tubular  structure,  the  distinguishing  features  of  which  are  the  alternate 
jLiation  and  contraction  and  the  bubbling  of  gas  through  it. 


f 

Fio.  17. — DiAORAif  Sbowtn^q  the  Moat  Iupobtant 

AttDOMixAL  Viscera  Viewed  Po^itkriorly.  The 
leTi>M?r  curviiturp  of  the  wtoRmcli  und  the  duode- 
muii.  The  aseendinminci  dc«ipeiiding  coluii*  The 
spleen,  the  liver,  and  the  kidneys. 
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The  level  of  the  grrnttr  eiirvafure  varies,  under  nonnal  rtmditions,  within] 
rather  wide  limits,  aecording  to  the  degree  of  distention  of  the  organ  with  fo4)dJ 
etc.  An  average  position  in  health  e*»rresjinnfk  to  a  line  drawn  across  the  ahdo-| 
men  througii  the  h»\vest  ix>inls  uf  the  eartihiges  of  the  ninth  rib. 

Peristaltic    Waves    ami    Intermittent    ItujmiTV    of    the    StomaceI 
Wall.^ — ^As  already  stated  under  Diagn4tsig  of  Tiim*>rs  of  the  Abdomen,  vif-l 
ible  peris^taltie  waves  in  the  stoniadi  wall   are  prnetieally  pathognomonic  of  | 
pyloric  stenosis j  tliey  are  scarcely  to  he  seen  nnder  other  conditions,  except 
faintly  in  some  very  emaciated  subjeets.     In  eases  of  dilated  stomach  they  are 
absent  when  the  muscular  w^all  is  atonic — i.  e,,  in  a  considerable  pro|iortion 
of  cases.     AVIjcn  jiresentj  the  waves  occur  every  few  seconds,  either  sjxmtane- 


Flo.  18. A  PMUTOtlRAI'lT  fiF  TflK  F.MPTY  ASTf  t>)N'TRACTEl>  STOMACH  »'F  A  MaN  WHO  WAS  EXECtTTD  A^  ^ 

SixVfi  Sing  J'kuhuv  fou  Mimuku.     Thf  i*xtn?mi"  nmsriilar  Bpasm  is  wvU  shawn,  as  ttl«>  tiie  nnirh 
greattT  tlevt-4o|>nM^iil  uf  tlic  muscular  laytTM  nf  the  e<tumacli  m  its  pyloric  tliirtl.     The  slmpe  gf  this  J 
(Stomach  ib  exactly  ajs  k  appeared  at  uytc^psy.     (Kiii(ltic!»»  of  Pmf.  Geurge  S.  Huiitingto&O 


ously  or  as  the  reniilt  of  cutaneous  irritati<»n,  or  may  bo  induee<I  by  kneading 
the  stomach.  They  iisiudly  proceed  from  cardia  toward  pylorus,  rarely  in  tlje 
opjHisite  direction.      ( H*h*  Diapio^iis  of  Tumors  of  Abdomen.) 

A   sjiasinudic   er»ntrac(itm   nf   Uio   rnusfiilar   wall   ui  tlie   stomjich — usually] 
near  tlie  seat  of  the  obstruction,  somtttimes  elsewhere — visible  as  a  localii 
bulging  of  the  nbdnminal  wal]  and  jialpjilde  as  an  indurated  area  of  variabk 
size,  wdiicli  lasts  a  few  secundH,  and  thi*n  subsides,  or  passes  on  into  a 
again  \n  reuiaiu  for  a  moment  as  a  bulging  in  a  new^  place,  and  again  to  snl 
is  a  si|o^i  present  in  sonu^  east's  of  dilated  stomach,  usually  those  with  infif 
hyjjertropby  of  tlic  stc»maeb  wall.     Thi*  si^n  is  less  common  than  are  the  via 
peristaltic  waves.     When  present  il  is  characteristic. 
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ScccuBBiow  Soui^^Ds,— Splasbing  soimtls  elicited  by  agitation  of  the  atom- 

a  J  MS  fluid  and  gas.     The  diag- 
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jrmal  stomach  ^ 
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Fto,  19. — The  Empty  Sthmacm  of  a  Man  who  Fem,  fr«iM  thk 
Hoof  of  a  Tall  Hiiij>j\Ci  and  WAn  In.^^tanti.v  Killko. 
The  Qcciderit  happfri<?<i  i*arlv  in  the  riioniiiip.  The  virtim 
had  hnd  no  brt^akfa^t.  Tlif  Mlm|>t'  of  tins  storrmt'li  Is 
i?xat'Ll\'  ius  h  wuH  whoii  reioiivefl  at  autopsy*  Ai^ain  the 
tiiustnilar  tit* vt'lopnicnt  of  ttii-  jiyhiric  iicirliurii  of  the  Ntum- 
ach  ts  well  shown.  (KJndncaji  of  Prof.  George  S.  liimling" 
ton.) 


may  be  presenl 
noslie  value  of  the  sign  lies 
in  the  fact  that  in  cases  of 
dilated  stomach  the  suecus- 
sion  sounds  persist  at  times 
when  the  stomach  should  be 
empty. 

Disturbances  of  General 
Health  in  Pyloric  Stenosis. 
— Well-marked  pyli^ric  oh- 
struct  ion  from  whatever 
cause  has  a  profound  effect 
up)ou  the  general  nutrition. 
The  patients  suffer  from 
g;radual  starvation^  and  not- 
ably   froiu    clijuinution    of 

ihc  body  fluids.     They  he- 

come  weak  and  emaciated, 

and  acquire  a  peculiar  wiz- 

enni  appearance.     The  skin 

of  tlie  back  of  the  hand  or 

of  tLe  ab<hiniinal  wall  lifted 

up  into  a  fold  tends  to  rcTiiiiln  MTinkkMJ  fur  spveral  second!^.     The  quantity  of 

^  urine  passed  is  diminished  and  of  a  hi^di  specitir  gravity.    There  is  markcMl  eon- 
^^__ stipation  of  the  h*T\vels,  and 
^^^^^^^^  annoy ing   iKTsistrut    tliirst. 

^0^^^^^^^m  Owing  to  the  small  auiramt 

^^    ^^^^^m^  ^^  of  water  entering  the  circu- 

lation,  tlie  I^luod  takes  part 
in  tile  general  drying  proc- 
ess, and  therefore  the  hemo- 
globin may  appear  to  he 
nonm^l  in  amount,  notwith- 
stand iug  tlio  misorahlo  con- 
dition of  the  patient,  Tii 
the  given  case  o(KTati*>n  is 
ind ieated  ;  ( 1 )  Wlien  tlie 
evidences  of  motor  insuffi- 
ciency are  well  marked  and 
fail  to  disapjxmr  under  gas- 
trie  lavage,  diet^  etc.;  (2) 
\(?hen  the  general  health  suffers  seriously;  (3)  when  cancer  is  suspected; 
(4)  when  stenosis  is  associated  with  the  symptoms  of  uh-er  of  the  stomach. 


!«-  20, i^TOMACH  R|;MC1VEI>  at  At^TOPSY  OF  A  MaV  who    HlKD 

St  (no^si.^  Arrr.R  a  Modkrately  Full  Mkal,  Thr  rtliH|j<*  of 
thf  btomach  it*  exactly  as  it  was  whnn  rc-irioved  from  the 
body.  The  ma**cul&r  part  of  the  atojiiaeh — iiainelv,  ibs  py- 
loric third — ia  well  shown,  (Kindness  of  Prof.  Ueorge  S. 
Huntington.) 
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The  diagnosis  of  carcinoma  of  the  stomach  and  of  gastric  ulcer  are  describee 
in  other  sections. 

Conditiona  Simnlatiiig  Organic  Pyloric  Obitniction. — Here  may  be  mentioned 
two  conditions  simulating  organic  pyloric  obstruction:  (1)  Pyloric  spasm  upon 
a  neun^tic  Iwisis  and   (2)  hour-glass  contraction  of  the  stomach. 

1.  Pyloric  Spasm. — Pyloric  spasm  is  very  rarely  associated  with  markeA 
iUfniation  of  tlie  stonuich  and  its  accompanying  physical  signs;  other  marked 
evidomvs  of  a  neurotic  temjierament  are  sure  to  be  present  Assuming  that 
more  pyloric  s|iasm  is  associated  with  a  degree  of  motor  insufficiency,  sucb 
that  serious  disturbance  of  the  general  health  ensues,  the  surgical  indications 
are  the  same  for  these  as  for  cases  of  oi^nic  obstruction. 

5.  IIorR-oukss  Deformity  of  the  Stomach,  Saccuulted  Stomach.— 
This  rather  rare  condition  has  been  observed  as  a  congenital  deformity  in  a  few 
instamvs,  but  is  less  frequent  than  congenital  pyloric  stenosis.  Hirsch  and 
Tenvt  wvre  able  to  ci^lkvt  twenty  cases  believed  by  them  to  be  of  this  charac- 
ten  i>tlH^r  ol>?ervors,  among  them  Moynihan«  consider  the  existence  of  this 
ilefonnity  a>  a  iVUi^^nital  tvndition  doubtful:  and  believe  that  in  cases  pro- 
ducing ivcx>a;niraMe  syniptoins  an  ulcerative  process  of  the  stomach  wall  has 
alwav^si  pnvi\li\l  the  dotonnity  of  tlie  stomach.  In  the  acquired  form,  ulcer 
i>f  the  stomaoh  is  the  n^r.lar  causative  factor,  and  operates  in  two  ways:  the 
cicatrioial  vvutrao:ion  of  the  sion^aoh  wall  following  the  healing  of  an  exten- 
siTv  uWraTion  prvxluw^  an  ao:\ial  nam^wing  of  the  caliber  of  the  stomach 
owr  a  deraiito  arxa,  u|vn  either  side  of  which  mechanical  distention,  gravity, 
and  n:u50vJar  aotion  oaii^e  saoculation  and  the  formation  of  two  separate  loculi 
in  the  s:v^r.:aoh,  cx^nutvt^xl  by  a  nanrx^wvr  isthmus.  It  is  probable  that  this 
nx^Thixi  of  fv^nv.a:ion  is  usi:a:iy  cvMr.lMne^i  with  another  factor — i.  e.,  as  the 
Tvs^f.i  of  s!ow  ;:livra:ion — a  |x^r:%^r.eal  irriTaiion  and  adhesive  peritonitis  of 
:iie  sr.>^r.*.Aoh  sv.rfaiv  oar.>o<  ac^!r,::r-ation  of  :be  stomach  to  the  anterior  abdom- 
:tia*  wrj^r.,  ^^  :iv  t\s:vT\A>^  v^r  ••:::cr  jvr::--iH^a!  si:rface,  depending  upon  the 
>:>'  v^f  :rx  ::\vrA::vc  yrvvvssw  The  <:«^ir.av*h  :r.us  K^cwnes  anchored  over  some 
:vr::o.r.  vf  ::<  sv.rtAvV  *::*:  r.\t\:.  The  fom:jer  factor?  mentioned  come  into 
y.^Jty  j^,^:  .*j^::^*  a  ?^:\&rA::or.  -,  t  :he  s:or.-.*v'^r.  into  two  sacs  of  unequal  size. 
Thf  .vr->:T:.'::. V.  r.^v  r^kt  y^-ivv  ar.y\r*xiv  hf-rwv^rn  the  cariia  and  the  pylorus. 
A  sir..:*XT  .'tfr:*.  ::>  ::.*>   u-  v**::?v\:  ry  r-iiMiriAn:  ciseise  of  the  stomach. 

Wrnr.  :Vn  vVv.>:t;v::- r,  :>  :^\*r  :K*  es*;yr.Ajrr.<  and  :he  cardiac  sac  is  small, 
:V  sN-tvy:  "r;>  ^^*^''  t^ij^^v.  : *t'  :':«<<  :'  vrAT^.::^>*:>ts:r.,  or  of  srricnire  of  the  lower 
r.tr:  ..:  :r.i5*  iv.V.:-:  w::r.  v'.i'.A'A::  v  aVv >v  :'r»e  ^rr^^:::?e.    Wben  rhe  o>nstriction  is 

r..y ■:;■:*/;>  ^'Vijiely  r^KeniVje  th«>ee  of  pyloric 

:•?•  r.v.*!^:  v*rjLr*:^*Ti>::c  signs  and  symptom* 

r.-siT  ">•    r.i.N^jr  ■.>•   The   stomach,  ?•>  that 

:  .••  c<  >:riL*:  X  >i>\  :i>"<:^*  one  or  other  i* 

,.>i<     f    .     -^i^i^  <Cy^«:A.*L,  such  that  the* 
iscic  arv  the  fallowings 
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h  If  the  stomach- tube  is  passed  and  the  stoiiiaHi  washed  out  with  a  meas- 
iml  tjiiftntity  of  water,  the  anioiiiit  withdrawn  will  he  uotaldv  less  than  that 
Btroduc«d  (\Volfler's  "  first  sign  "). 

*},  If  the  w*ashing  of  the  .stonuieh   he  eon  tinned   nntil  the  water  returns 

fcir,  r^irgitation  mav  smWenly  take  plaee  frt^ni  tlie  distal  into  the  proximal 

imct»  and  a  quantity  of  dirty  fouhsnieHing  tliiid   may  aii|w'ar  in  t!ie  funnel ; 

if  the  s^tonmeh  l)e  washed  eiran,  ihe  tul>e  withdrawn,  and  ndutnuhieed,  after 

fpur  ujiniites,  renewed  wtisliing  may  furnish  an  unexpeeted  quantity  of  f<>nl 

Dfterial. 

*1  The  sign  called  hy  Jaworski  *' paraduxieid  dilatation  "~i.  e.,  the  pres- 
aace  of  succussion — splashing  s^^nnds  having  lieen  elieited  in  the  stomach  by 
dpidoD,  the  stomach'tube  is  introdneed  and  the  stomach  emptied.  Suecus- 
i<m  sounds  may  still  he  obtained,  since  some  of  the  fluid  from  the  pyloric  pouch 
Irill  regurgitate  into  the  cardiac  compartment. 

4.  lu  Some  cases  it  has  lieen  possiltle  by  inflating  the  stonuich  to  detect  a 
ririble  constriction  in  the  dilated  organ  and  a  bulging  upon  either  side  of  the 
fmntriction. 

In  a  few  eases  the  following  sign  has  lieen  observed   (von  Eiselberg)  : 
rkstoniaeh  is  filled  with  water  thn>ngh  a  tube.     A  distinct  bulging  has  been 
KthI  to  the  left  of  the  median  liue.     After  a  few  minutes  this  prominence 
tulisided,  and  a  similar  bulging  has  teen  observed  farther  to  the  right, 
6.  A  Seidlitz  powder  is  administered,  the  two  powders  {)eing  given  aepa- 
Itehr.    The  stomach  immediately  l>eeonies  distended  ;  uptm  applying  a  stetho- 
to  the  abdominal  w^all  a  bubbling,  gurgling  sound  will  he  lieard,  hiudest 
othe  left  of  the  median  line.     In  nonnal  cases,  or  in  stenosis  of  the  pylorus, 
fiound  will  be  heard  loudest  to  the  right  of  the  raedian  line  over  the  pylorus 
t^Eiselljerg). 
T*  Ewald   regards   the  following  sign   as  of  value:    Water   is   introduced 
I  Use  stomach,  and  its  interior  illuminated  by  gastrodiaphany ;  the  cardiac 
le  is  illuminated,  the  pyloric  pouch  remains  dark, 
the  constriction  is  very  near  the  card i a,  the  s^^^nptoms  of  lunuediale 
tation  of  food  may  resemble  stricture  of  the  gidlet  at  the  cardia  or  cardio- 
The  introduction  of  a  boii*!;ie  w^ill  meet  with  no  ofetruction  until  a 
is  reached  beyond  the  normal  distance  from  the  teeth  to  the  cardia — six- 
iacbes  (Mo^Tiihan).     When  the  constriction  is  close  to  the  pylorus^  the 
will  be  those  of  dilated  stomach  and  pyloric  stenosis.     The  detection 
compartments  can  best  be  niarle  by  Wolflcr's  two  signs,  as  described. 


ACUTE  OBSTRUCTION  OF  THE  PYLORUS  AND   DUODENUM 

Acute  complete  closure  of  the  pyloric  i^riti*^^  of  the  stonuudi  is,  compared 
icliff^jc  atenosig,  an  exceedingly  rare  tMniditioii.     Of  Mn>n^  fre<|uent  occur- 
though  still  rare,  are  cases  of  acute  ubst ruction  of  the  (hto*lenum.     The 
may  occur  in  two  situations — at  the  junction  of  the  movable  with  the 
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fixed  portion,  or  farther  down  where  the  duodenum  is  crossed  by  the  superio 
mesenteric  artery. 

Acute  Dilatation  of  the  Stomach. — Obstruction  at  any  of  these  points  i 
regularly  associated  with  acute  dilatation  of  stomach.  No  cases  of  complete 
obstruction  of  the  pylorus  by  foreign  bodies  swallowed  or  by  impacted  gal^ 
stones  have  been  observed  as  far  as  I  am  able  to  learn.  As  a  great  surgical 
rarity  may  be  mentioned  volvulus  of  the  stomach  with  complete  obstruction, 
both  at  the  pylorus  and  cardia,  and  enormous  dilatation  of  the  organ.  Fol- 
lowing operations  upon  the  biliary  passages  and  liver,  complete  obstruction  of 
the  duodenum  by  the  pressure  of  gauze  packings  introduced  for  drainage  or 
the  control  of  bleeding  has  been  observed  in  a  number  of  cases.  The  symptoms 
have  been  continued  vomiting  and  great  distention  of  the  stomach.  In  some 
cases  these  symjitoms  ceased  after  the  packing  was  removed. 

Anatomical  Sites  and  Mechanism  of  Duodenal  Obstruction. — As  stated,  ob- 
struction of  the  duodenum  may  occur  in  two  situations:  At  the  junction  of  the 
movable  with  the  fixed  portion,  and  at  a  lower  point  wdiere  the  duodenum  is 
crossed  by  the  suix^rior  meseutoric  artery.  In  the  first  class  of  cases  the  obstruc- 
tion is  in  the  nature  of  an  angulation.  It  would  seem  probable  that  the  con- 
dition would  be  more  a))t  to  occur  in  cases  of  general  enteroptosis.  The  weight 
of  distended,  overloaded  stouuieh,  aided  sometimes  by  external  pressure,  such 
as  might  be  caused  by  tight  lacing,  a  ))laster-of-Paris  jacket  too  tightly  applied, 
etc.,  caused  the  organ  to  sag  downward,  dragging  pylorus  and  duodenum  after 
it;  angulation  at  the  junction  of  the  free  with  the  fixed  portion  of  the  gut  is 
thus  produced  and  com))lete  obstruction  at  this  point.  In  the  second  class  of 
cases  the  coils  of  snudl  intestine  fall,  or  are  pressed,  downward  by  a  distended 
stomach  into  the  pelvis,  traction  upon  the  mesentery  puts  the  superior  mesen- 
teric artery  U])on  the  stretch  in  such  a  manner  that  the  duodenum  is  compressed 
between  this  vessel  and  the  aorta  and  its  caliber  occluded. 

Signs  and  Symptoms  of  Acute  Dilatation  of  the  Stomach. — The  signs  and 
symptoms  of  these  forms  of  obstruction  are  rapid  and  usually  enormous  dilata- 
tion of  the  stonuich  with  paralvsis  of  its  muscular  wall.    The  onran  niav  fill  the 

It.  C  »' 

entire  abdomen  and  extend  to  the  pubes.  Vomiting,  abdominal  distention,  pain, 
dyspnea,  ])rostration,  and  the  ))hysical  signs  of  a  dilated  stomach  are  present 
In  cases  of  obstruction  of  the  lower  j)ortion  of  duodenum  the  vomited  matters 
w^ould  contain  bile.  Unless  relieved,  the  condition  ends  in  death  from  starva- 
tion or  exhaustion.  The  introduction  of  a  stomach-tube  renders  the  diagnosis 
clear,  and  aided  by  elevation  of  jK^lvis,  the  genu-pectoral  position,  inversion  of 
the  patient  in  case  of  children,  usually  overcomes  the  obstruction  and  relieves 
the  distended  stomach  (see  Figs.  6,  9,  and  15). 

CONGENITAL  STENOSIS  OF  THE  PYLORUS 

A  rare  condition.  A  moderate  number  of  cases  have  Ix^en  reported  dnrinp 
recent  years.     The  narrowing  may  be  an  actual  congenital  stricture  or  niaf 
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depend  upon  hypertrophy  of  the  muscular  ring  of  the  pylorus,  so  that  it  may 
form  a  palpable  tumor.     The  symptoms  may  develop  at  once  or  very  soon 
after  birth,  or  may  be  delayed  for  a  number  of  months.     In  the  worst  cases 
the  infants  die  speedily  of  continued  vomiting  and  inanition ;  dilatation  of  the 
stomach  has  not  time  to  develop.     In  cases  developing  at  a  later  jwriod,  or  less 
severe,  frequent  vomiting,  fermentative  changes  in  the  vomited  matters,  evi- 
dences of  motor  insufficiency  of  the  stomach,  determined  by  the  use  of  the 
stomach-tube,  as  in  adults;  emaciation  and  marasmus,  sometimes  with  the  signs 
of  dilated  stomach,  establish  the  diagnosis.     It  is  to  be  borne  in  mind  that  in 
milk-fed  infants  free  HCl  is  not  found  in  the  gastric  secretion. 

ULCER  OF  THE  STOMACH 

Characteristics  of  Ulcer. — Ulceration  of  the  wall  of  the  stomach  occurs  as  an 
indej)eiident  lesion  in  the  form  of  the  ordinary  acute  and  chronic  ulcer  of  the 
stomach,  peptic  ulcer,  round  ulcer,  and  is  characterized  by  certain  marked 
peculiarities.  In  a  certain  proportion  of  cases  the  ulcer  is  suddenly  formed 
and  runs  an  acute  course,  ending  in  spontaneous  recovery,  or  in  serious  hemor- 
rhage, or  in  perforation,  or,  in  other  instances,  remains  and  becomes  a  chronic 
ulcer.  In  some  cases  the  ulcer  is  but  slowly  formed  and  a])]:)ears  to  run  a 
chronic  course  from  the  start.  Clinically,  the  distinction  between  acute  and 
chronic  idcer  of  the  stomach  is  important,  since  the  former  rarely  requires  sur- 
gical treatment;  the  latter,  on  the  other  hand,  is  in  most  cases  only  curable  by 
surgical  means.  The  ulcer  is  usually  round  or  oval  in  shape,  sometimes  irreg- 
ular in  outline.  More  than  one  ulcer  exists  in  a  gcuKlly  proportion  of  cases. 
The  process  may  involve  destruction  of  the  mucous  membrane  merely,  or  may 
perforate  the  entire  thickness  of  the  stomach  w^all.  It  may  be  of  any  size  from 
I  a  jnn's  head  to  several  inches  in  diameter.  Uix)n  insix^ction,  when  the  ulcer 
invades  the  muscular  wall,  it  will  be  found  somewhat  funnel-shaped  or  terraced. 
In  ^nie  acute  cases  it  appears  as  a  mere  fissure  only  visible  in  the  mucous  mem- 
brane on  stretching  the  stomach  so  as  to  obliterate  the  rugie  of  the  mucosa. 

In  acute  or  recent  cases  little  or  no  evidence  of  inflammatory  action  is 
observed  in  the  edges  or  base  of  the  ulcer.  Upon  removal  from  the  body,  a 
stomach  containing  such  an  ulcer  may  look  as  though  some  portion  of  its  wall 
had  l)een  removed  mechanically  with  a  circular  punch.  In  chronic  cases  the 
margin  and  base  of  the  ulcer  may  show  marked  inflammatory  thickening  and 
induration  to  the  extent  of  producing  a  considerable  tumor  mass.  A  differen- 
tial diagnosis  from  carcinoma  may  be  impossible  in  these  cases  from  the  macro- 
scopic appearances.  The  condition  of  the  remainder  of  the  stomach  varies. 
In  acute  cases,  it  may  appear  normal  or  hyperemic  or  show  the  lesions  of 
chronic  gastritis.  In  chronic  cases,  the  lesions  of  chronic  gastritis  will  usu- 
ally l)e  present.  When  associated  with  pyloric  stenosis  and  dilated  stomach, 
hv|jprtrophy  or  atrophy  of  the  muscular  w^all  of  the  stomach  will  be  found, 
according  to  the  stage  of  the  process  and  the  degree  of  gastric  dilatation.     Ex- 
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tensive  cicatricial  deposits  in  the  wall  of  the  stomach  may  be  found  in  cases 
where  former  ulcers  have  existed. 

Peptic  ulcers  are  found  only  in  that  portion  of  the  alimentary  tract  where 
its  contents  are  normally  acid — in  the  stomach,  at  the  cardiac  end  of  the  gullet, 
and  in  the  first  portion  of  the  duodenum  as  far  down  as  the  orifice  of  the 
common  duct,  after  the  operation  of  gastro-cnterostomy,  occasionally  in  the 
jejunum.  IIy[)eracidity  is  a  regular  accompaniment  of  gastric  ulcer,  as  is 
pyloric  spasm  and  motor  insuflSciency.  But  it  must  be  said  that  the  exact 
relations  of  cause  and  eifect  between  these  associated  conditions  is  not  entirely 
clear.  Some  changed  condition  in  the  nutrition  of  the  mucous  membrane  of 
the  stomach  over  the  aifccted  area  is  present,  such  that  it  becomes  susceptible 
to  the  action  of  the  gastric  juice ;  more  than  this  it  is  scarcely  possible  to  say. 
Peptic  ulcer  of  the  jejunum  was  observed  by  von  Mikulicz  after  anterior 
gastro-entcrostomy  in  an  infant  aged  three  months  (among  babies  at  that  age 
free  HCl  is  either  absent  or  weak).  It  is  much  less  likely  to  follow  pyloro- 
plasty and  ]X)stcrior  gastro-jejunostomy  with  a  short  loop. 

Statistics  of  Oastric  TJlcer. — Gastric  ulcer  is  a  very  frequent  and  a  very  fatal 
disease.  Statistics  would  seem  to  indicate  that  nearly  twenty-five  per  cent  of  both 
acute  and  chronic  ulcers  of  the  stomach,  taken  together,  imtreated  surgically, 
are  fatal.  Of  these,  six  per  cent  die  of  perforation ;  eight  per  cent,  of  hemo^ 
rhage;  chronic  cases  are  not  infrequently  followed  by  carcinoma  of  the  stom- 
ach, and  a  pretty  large  number  die  of  phthisis.  The  disease  is  twice  as  fre- 
quent in  women  as  in  men.  (l7pon  this  point  the  statistics  of  diflFerent 
observers  vary  a  good  deal.)  In  women  it  occurs  most  often  between  the  ages 
of  fifteen  and  thirty-five  years,  and  is  most  common  at  or  about  the  twentieth 
year  of  life.  It  is  rare  in  either  sex  during  childhood.  In  men  it  occurs 
usually  between  the  ages  of  thirty  to  forty-five  years.  The  following  statistics 
are  those  given  by  von  Mikulicz  and  Kausch :  The  most  frequent  seat  of  gas- 
tric ulcer  is  upon  the  posterior  wall  along  the  pyloric  half  of  the  lesser  curva- 
ture. Four  fifths  of  the  ulcers  occur  in  this  vicinity;  forty  per  cent  occur 
in  the  posterior  wall  of  the  tody  of  the  stomach ;  twenty-five  per  cent  in  the 
pyloric  portion  and  in  the  pylorus;  fifteen  i^er  cent  on  the  lesser  curvature 
itself.  The  remaining  twenty  per  cent  are  distributed  over  the  remainder 
of  the  stomach.  Only  one  ulcer  in  twenty  occurs  upon  the  anterior  wall,  and 
yet  perforation  takes  place  much  more  often  here  than  elsewhere;  at  least 
seventy-five  ]x^r  cent  of  all  ]x»rforations  are  found  to  be  in  this  situation. 

Perforation. — Perforation  of  gastric  ulcer  may  occur  suddenly  or  gradually 
with  results  which  are  modified  according  to  the  anatomical  site  of  the  ulcer. 
Sudden  perforation  into  the  general  cavity  of  the  peritoneum  with  the  escape 
of  a  considernble  quantity  of  stomach  contents  produces  peritoneal  sepsis  oi 
diffuse  purulent  ]KTitonitis.  This  fatal  aecidept  is  more  apt  to  occur  when 
the  i)crf oration  takers  ])h\c(^  through  the  anterior  wall  of  the  Momach.  Tin 
active  mobility  of  tlic  aiitorior  alxlouiinal  wall  on  the  one  hand,  and  of  th 
stomach  on  the  other,  tends  to  prevent  sealing  of  the  orifices  l)y   adhesions 
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iXfciirrence  of  perforation  may  be  entirely  sjiontancoiis.     It  may,  on  tlie 
?tber  hand,  follow  indisoretion  in  diet,  au  alcohol io  debaiieli,  or  the  like,  or 
lay  be  the  immediate  resnlt  of  traumatism  from  without  j  sueh  trauma  may 
e  slight. 

A  more  gradual  invasion  of  the  fieri toneum  oecnirs  when  the  f»erf oration  is 
m  small  or  when  adhesiotis  have  tiuu*  to  iorm  between  stomaeh  wall  and  adja- 
cent stnieturej^.  If  these  latter  are  inadef|uatej  and  leakage  finally  takes  place, 
tWe  will  result  a  progressive  fihriuopnrulent  jK^ritonitis,  or  a  ix^alized  peri- 
gastric ahsf€*ss.  In  otli^r  eases  massive  adhesions  will  be  foruie<l  about  the  stom- 
ich,  resuUing  in  deformity  of  the  organ  (hour-glass  eontraetion),  or  stenosis 
(if  the  pylorus,  from  eieatrieial  eontraetion  of  its  orifiee  or  from  angulation. 
In  some  cases  there  will  result  pain  and  funetional  disturbances  of  digestion 
of  any  degree  of  severity  dne  to  meehanieal  interference  with  the  mobility 
of  the  stomach.  If  the  perforation  takes  place  along  the  less<!r  curvature  or 
iijto  the  lesser  sac  a  left -sided  subphrcmie  ahseess  is  a  very  common  result* 
Perforation  through  the  diaphragm  has  been  observed  with  septic  pleuritis, 
mediastinitis,  abseess  of  the  ]ung»  etc.  If  adhesions  are  formed  I^etween  stom- 
leh  and  pancreas  or  liver  the  ulceration  may  extend  into  the  siihstance  of  these 
organs;  by  a  similar  process  large  blood-vessels  may  Ix*  invaded — the  arteries 
of  the  pancreas,  vena  cava,  splenic  vessels,  etc.,  very  rarely  tlie  spleen  itself. 
Perforation  into  duodenum  or  transverse  colon  prfKluces  an  internal  fistula. 
In  rather  rare  cases  perforation  occurs  through  the  anterior  wall  <if  tlie  stomach 
in  an  area  adherent  to  the  abdominal  wall.  Gradual  perforation  of  the  abdom- 
i&al  wall  may  result  with  the  formation  of  an  abscess  ojx'uing  outwardly  and 
ifidttila«  In  these  cases  the  physical  signs  may  l>e  those  of  an  intlammatory 
proee®  of  the  belly  wall  merely,  and  unless  a  history  of  gastric  disturbances, 
bleeding,  etc,  are  obtained,  an  error  in  diagnosis  is  quite  apt  to  I>b  made. 

Hemorrhage. —  In  abf>ut  Iialf  the  cases  of  gastric  ulct^r  bhxHling  occurs  from 
the  eroded  vesvsels  in  such  amounts  as  to  cause  definite  symptoms — voiniting  of 
Wood  (bemateniesis)  or  the  passage  of  black  tarry  blood  with  the  stools 
Imelena).  The  bleeding  may  occur  as  the  res  id  t  of  erosion  of  one  of  the  four 
lai;ge  arteries  of  the  stomaeh-^coronary^  riglit  or  left  gastrti-epiploic  or  pyloric, 
cioeBsionally  from  the  vena  cava  or  other  large  vessel  invaded  in  the  course  of 
the  disease.  The  most  frequent  source  of  serious  hemorrhage  of  this  kind  is  a 
larpj  arterial  trunk  running  in  the  substance  of  the  pancreas,  for  this  organ 
is  more  often  invaded  hy  penetrating  gastric  ulcer  than  any  other.  Such  bleed- 
h  usually  severe,  often  lethal.  In  other  cases  the  small  vessels  of  the 
lach  wall  are  the  source  of  blood ;  in  these  the  hemorrhage  may  occur  as 
a  single  attack  or  be  repeated  at  longer  or  shorter  intervals.  The  ap|>earance 
crftbe  vomited  blocKl  w^ill  vary  acconling  to  the  time  it  has  remained  in  the 
stomach.  If  subjected  for  a  considerable  time  to  the  action  ttf  the  gastric  juice^ 
it  will  l>e  dark  in  color,  **  coffei-groimd  "  vomiting;  if  large  in  amnunt  and 
i^peedily  expelled,  it  will  lie  pure  blood;  f>ccasi(mally  the  vomited  matter  will 
aimply  be  streaked  with  blood.     Profound,  acute,  or  chronic  anemia  becomes 
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thus  one  of  the  commonest  complications  of  gastric  ulcer;  it  may  assume  a 
pernicious  type,  and  the  markedly  anemic  state  into  which  many  of  these 
patients  fall  renders  them  susceptible  to  intercurrent  infections,  notably  to 
phthisis,  as  already  mentioned,  and  many  die  of  this  disease.  Moynihan  be- 
lieves that  the  bleeding  from  gastric  ulcer  may  be  classified  under  two  types— 
i.  e.,  hemorrhage  from  acute  and  from  chronic  ulcer.  The  classification  is 
practical  in  that  it  furnishes  a  basis  for  valuable  operative  indications. 

Characteristic  of  acute  ulcer  arc  the  sudden,  spontaneous  occurrence  of  t 
large  hemorrhage  from  the  stomach  without  any  antecedent  history  pointing 
to  gastric  disturbance.  There  is  a  rapid  loss  of  a  large  amount  of  blood  and  a 
tendency  for  the  bleeding  to  cease  spontaneously  and  not  to  recur  except  in 
small,  insignificant  amounts.  In  these  cases  vomiting  of  blood  in  large  amount 
or  the  passage  of  a  large,  tarry  movement  is  preceded  by  the  symptoms  of  acute 
anemia,  sudden  in  their  occurrence  and  profound,  though  quickly  recovered 
from.  At  the  time  of  the  liemorrhage  the  patient  becomes  suddenly  pale  and 
weak,  with  a  rapid,  thready  pulse;  the  respiration  is  sighing  or  shallow  and 
rapid ;  the  extremities  cold  and  pale,  and  the  general  cutaneous  surface  bathed 
in  clammy  sweat.  Tlie  hemorrhage  is  rarely  repeated,  and  the  patients  improve^ 
to  develop  the  symptoms  of  chronic  ulcer  or,  in  some  cases,  to  get  well. 

Moymhan's  (Classification  of  Hemorrhage  from  Gastric  Ulcer. — 
Hemorrhage  from  chronic  ulcer — Moynihan  has  been  able  from  the  obsen'ation 
of  his  cases  to  divide  them  into  four  groups:  (1)  The  hemorrhage  is  so  small 
in  amount  as  to  esca])e  observation  without  repeated  microscopic  and  micro- 
chemical  examination  of  the  stomach  contents  and  feces.  (2)  Repeated  hem- 
orrhages occur  at  irregular  intervals,  usually  of  several  months.  The  amount 
of  blood  lost  is  considerable  at  each.  The  patients  have  marked  disturbances 
of  gastric  digestion;  they  beeome  notably  anemic.  (3)  Hemorrhages  consid- 
erable in  amount  and  frvfjuenlly  reiK'alcd  occur  in  an  individual  who  has  long 
suffered  frum  gastric  disturbance.  The  bleeding,  is  severe  enough  to  produce 
marked  acute  aneuiia,  and  recurs  after  hours  or  days,  threatening  six?edy  death. 
(4)  The  bleeding  occurs  from  one  of  the  main  arterial  trunks  of  the  stomach, 
from  the  vena  cava,  the  splenic  artery,  or  other  large  vessel  eroded  during  the 
•|irogress  of  the  ulcer.  Such  bleeding  is  sudden,  continuous,  and  uniformly 
fatal. 

Moynihan  believes  that  o]x^ration  is  indicated  in  cases  of  acute  ulcer  only 
in  the  somewhat  rarer  cases,  when  re|)eated  bleeding  threatens  life  or  seriously 
imi)airs  the  i)atient's  strength.  In  cases  of  chronic  ulcer  operation  is  indicated, 
esix»cially  in  class  three — i.  e.,  wIhtc  re]^eated  bleeding  occurs  in  an  individual 
long  the  subject  of  gastric  dys[)epsia.  The  operation  of  gastro-enterostomy  best 
fulfills  the  indications.  Only  occasionally  is  search  for  the  bleeding  vessd- 
in  the  stomach  successful. 

Cases  without  Hemorrhage. — There  remain  a  considerable  nimiber  of  cases^ 
the  subjects  of  chronic  nicer,  not  accompanied  by  bleeding,  in  which  the  symp^ 
toms  are  those  of  chronic  dyspepsia,  accompanied  by  motor  insufficiency  of 


ITLCER  OF  THE   STOMACH  43 

the  stomach  due  to  pyloric  spasm  or  to  actual  narrowing  of  the  pyloric  orifice 
by  cicatricial  contraction  or  thickening,  and  by  a  dilated  stomach  of  a  more 
or  less  marked  grade.  In  some  cases  the  entire  pyloric  portion  of  the  stom- 
ach appears  to  be  in  a  state  of  abnormal  contraction.  In  others  the  pylorus 
and  the  first  portion  of  the  duodenum  are  dilated;  the  obstructicm  exists  in 
the  second  portion  of  the  duodenum  opposite  the  entrance  of  the  common  duct, 
and  is  accompanied  by  hypertrophy  of  the  muscular  coat  of  the  duodenum  at 
this  level  (Ochsner).  Another  variety  of  interference  with  gastric  mobility 
is  the  condition  of  valve  formation,  in  which  a  high-placed  pylorus  is  dragged 
upon  by  a  short  gastrocolic  omentum  (W.  J.  Mayo).  These  conditions  are 
often  associated  with  gastric  ulcer,  whether  as  a  cause  or  as  an  effect  is  not 
clear.  In  many  cases  of  gastric  ulcer  profound  disturbances  of  the  general 
health  occur  from  malnutrition,  from  pain,  stagnation  of  stomach  contents, 
etc.  The  s^Tnptoms  produced  are  due  to  mechanical  causes,  and  are  some- 
times completely  relieved  by  gastro-enterostomy. 

It  is  to  be  borne  in  mind  that  operations  upon  the  stomach  for  the  direct 
control  of  bleeding  from  a  gastric  ulcer  are  usually  difficult,  often  impossible 
of  fulfillment.  Assuming  that  the  ulcer  is  found  and  the  bleeding  controlled, 
the  preexistent  conditions  predisposing  to  ulcer  are  not  relieved,  the  mechan- 
ical conditions  remain  the  same.  In  many  cases  of  acute  ulcer  no  sign  will 
be  present  on  the  peritoneal  surface  of  the  stomach  to  serve  as  a  guide  to  the 
seat  of  the  bleeding.  The  stomach  being  opened,  search  for  the  source  of  blood 
is  often  vain.  The  ulcer  may  be  very  small  or  very  inaccessible.  A  general 
\\wping  condition  over  a  large  area  of  gastric  mucous  membrane  may  be  dis- 
covered or  villous  patches  here  and  there  which  bleed. 
;  In  chronic  cases,  a  white  patch  on  the  peritoneal  surface  of  the  stomach 
Diaj  be  discoverable,  a  little  thickening  of  stomach  wall,  a  slight  induration 
on  palpation,  and  a  sense  communicated  to  the  fingers  that  at  this  point  the 
several  layers  of  stomach  wall  are  adherent.  In  other  cases  a  massive  tumor 
may  be  discovered,  composed  of  adhesions  and  dense  cicatricial  infiltration 
of  stomach  wall.  A  differentiation  from  cancer  may  be  very  difficult.  The 
rough,  uneven,  nodidar  surface  of  cancer  is  wanting.  The  surface  of  a  massive 
cicatricial  infiltration  is  white  and  usually  smooth.  It  is  necessary  to  remem- 
lierthat  cancer  develoy)S  upon  the  basis  of  a  chronic  ulcer  in  many  cases.  Upon 
opening  the  stomach  in  cases  of  chronic  idccr  for  the  control  of  bleeding,  it 
is  often  found  that  the  ulcer  possesses  a  hard,  densely  infiltrated  base  and 
kmlers  mc>st  unfavorable  for  the  application  of  ligatures  or  sutures.  The 
ulcer  may  have  invaded  surroimding  structures  in  such  a  manner  that  its 
excision,  even,  is  out  of  the  question.  In  favorable  cases  excision  of  the 
affected  portion  of  stomach  wall  may  be  practiced  with  success.  I  excised  a 
large  area  of  stomach  wall  in  a  case  of  chronic  ulcer  about  to  perforate,  some 
months  ago.     The  patient  has  since  remained  quite  well. 

Symptoms  and  Diagnosis  of  Gastric  Ulcer. — Autopsy  findings  show  that  gas- 
tric ulcer  may  exist,  run  its  course,  and  heal  without  producing  recognizable 
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symptoms.  In  ordinary  cases  the  only  cardinal  symptom  is  bleeding  from  tl 
stomachy  as  indicated  by  vomiting  of  blood  or  its  passage  with  the  stools- 
as  stated,  such  bleeding  occurs  in  about  one  half  the  cases,  and,  as  will  1 
seen,  not  even  this  is  always  to  be  relied  upon,  since  bleeding  from  other  souro 
and  under  other  conditions  may  cause  hematemesis.  Thus  interference  wil 
the  portal  circulation,  whether  from  cirrhosis,  the  pressure  of  tumors,  or  porfc 
thrombosis,  may  cause  vomiting  of  blood.  Hemorrhage  from  varicose  veil 
of  the  gullet  or  even  of  the  pharj-nx  or  from  an  ulcer  at  the  root  of  the  tongu 
may  exactly  simulate  that  from  gastric  ulcer.  The  bleeding  from  gastri 
cancer  is  apt  to  be  continuous,  and  to  appear  in  daily  small  quantities  in  th 
vomited  matters  or  stomach  contents.  Vomiting  of  blood  sometimes  occurs  i 
cases  of  hemophilia ;  mechanical  or  chemical  trauma  of  the  stomach  may  b 
followed  by  hematemesis. 

Disturbances  of  Digestion. — Although  an  acute  ulcer  may  develop  sd 
denly  and  produce  no  symptoms  or  only  be  recognized  by  the  occurrence  o 
gastric  hemorrhage,  its  formation  is  usually  followed  by  symptoms  of  a  deJ 
nite  character.  They  are  vomiting,  epigastric  pain  and  tenderness,  hyperacic 
ity,  and  bleeding  (hematemesis  or  melena).  If,  as  happens  in  many  cas« 
these  symptoms  are  transient  and  are  completely  recovered  from  in  a  fe^ 
weeks  or  months  under  medical  treatment,  the  condition  is  in  no  sense  a  surgi 
cal  one,  except  that  operation  may  be  called  for  in  perforation  or  serious  hen 
orrhage.  In  chronic  cases  the  patients  suifer  from  pain  upon  the  entranc 
of  food  into  the  stomach.  The  pain  may  be  merely  a  sense  of  burning  o 
oppression  in  the  stomach,  or  may  consist  of  severe  cramplike  attacks  of  ep: 
gastric  pain.  In  some  cases  the  pain  is  nearly  constant,  is  felt  independentl, 
of  the  ingestion  of  food.  Tenderness  on  pressure  over  the  stomach  will  ust 
ally  be  present,  and  yet  it  must  be  said  that  similar  symptoms  occur  in  gai 
tritis,  in  cancer,  in  neurotic  aflfeetions  of  the  stomach,  in  ulcer  of  the  duodenun 
and  in  affections  of  the  pancreas,  and  not  infrequently  in  cholelithiasis  an* 
gastroptosis.  In  addition,  loss  of  appetite,  regurgitation  of  food,  pyrosis,  usi 
ally  vomiting,  and  constipation  of  the  lx)wels  are  commonly  present  As  th 
result  of  the  pain,  the  vomiting,  the  inability  to  take  and  digest  proper  quai 
tities  of  food,  many  of  these  patients  suffer  severely  in  general  health.  The 
become  anemic,  weak,  and  emaciated.  A  profound  degree  of  neurastheni 
often  develops,  sometimes  accompanied  by  marked  hysterical  symptoms.  Som 
of  these  patients  acquire  the  opium  habit.  In  distinguishing  chronic  froi 
acute  ulcer,  it  is  to  Ix?  lx)rne  in  mind  that  the  symptoms  of  the  former  are  ofte 
intermittent  or  remittent.  Periods  of  weeks  or  months  of  comparative  comfoi 
may  intervene,  during  which  the  patient  improves  greatly  and  suffers  but  littl 
It  is,  therefore,  wrong  to  conclude  that  the  condition  is  acute  without  carefi 
inquiry  into  the  previous  history. 

Motor  Insufficiency  of  the  Stomach. — Ulcer  of  the  pylorus  is  reg 
larly  accompanied  by  obstruction,  of  a  greater  or  less  degree,  at  the  pyloi 
orifice,  due  to  cicatricial  contraction  of  scar  tissue  forming  the  base  of 
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chnmic  tilcrr;  or  spasm  uf  flu*  pyloric  pnrtiou  of  the  .sttmiarh  the  result  of 
irritaliou,  ur  tioally  (<»  perigastric  aflliesinns,  etc.  (See  Pyloric  Stenosis.) 
Uleers  situated  in  other  parts  of  the  stomach  are  quite  regylarly  aceompauied 
by  a  certain  degree  of  pyloric  mirrowing  of  a  spasmodic  character;  in  some 
cases  a  true  muscular  hy|)ertrophy  and  ohstruction,  usually  of  only  a  slight 
grade.  In  ulcer  a  couiix^iisHtury  hypc?rtropJiy  uf  nuiseular  wall  of  the  stora- 
aeh  is  quite  regularly  present,  so  that  tlie  syuiptoui8  of  motor  insufficiency 
ire  rarely  very  marked  except  in  cases  of  cicatricial  pyloric  stenosis,  Iit 
cancer,  on  the  other  hand,  atony  of  the  stomach  occurs  early  in  the  disease 
in  most  cases. 

The  Gastric  Juice  in  Ulcer  of  the  Stomach. — Ihjperatidity, — An 
increase  above  the  normal  content  of  HCl  is  the  rule  in  ulcer  of  the  stomach, 
aati  taken  togetlier  witli  the  otiier  signs  and  symptoms,  is  of  diagnostic  value. 
Such  increase  may  amount  to  double  the  normal  amount  of  IICL  It  is,  how- 
('ver,  by  no  means  conclusive  evidence  of  ulcer.  The  content  of  HCl  may  be 
normal,  or,  rarely,  diminished  or  absent.  When  diminished  the  patients  are 
iisujJly  suffering  from  profound  malnutrition  and  ehronie  gastritis.  It  is  to 
be  nemejiibered  that  an  excess  of  HCl  does  not  exclude  careinonra,  since  can- 
cer^ develuping  on  the  site  of  a  chronic  ulcer,  is  regularly  accompanied  in  its 
earlj  stages  by  hy|>eracidity,  and  this  may  endure  throughout  the  disease.  In 
cases  of  ulcer  complicated  by  organic  pyloric  stenosis  not  only  may  the  per- 
centage of  HCl  he  increasedj  but  also,  as  mentioned  under  pyloric  stenosis,  the 
imount  of  gastric  secretion  may  be  largely  in  excess  of  the  normal  (gastric 
jttccorrhea).  This  condition  obtains  in  many  eases  of  pyloric  stenosis  from 
Any  cause  other  than  cancer,  and  in  many  eases  of  nervous  dyspepsia. 

Physical  Sioxh. — Anite  ulcer  produces  no  physical  signs  other  than,  in 
mm  cases,  localized  tenderness.  In  cases  of  chronic  ulcer ^  deep  pressure  over 
the  stomach  regularly  causes  pain,  and  tliis  tenderness  on  pressure  is  usually 
much  more  marked  than  in  cases  of  cancer,  Clironic  ulcer  rarely  produces 
I  palpable  tumor  unless  marked  thickening  of  the  pylorus  is  present  or  the 
individual  is  very  thin*  I  have,  however,  noted  a  distinct  sense  of  resistance 
in  several  cases  of  chronic  ulcer  of  the  anterior  wall  of  the  stomach  not  near 
the  pylorus,  and  have  found  a  dense  area  of  infiltration  at  operation.  In  some 
fflses  the  inflammatory  infiltration  of  the  pyloric  end  of  the  stomach  may  reach 
a  pulpable  size,  even  in  a  moderately  well-nourished  individual ;  such  cases  are 
cm'ptional,  and  the  existence  of  such  a  tumor  mass  %vill  always  arouse  the 
*u«picion  of  cancer  ratlier  than  of  ulcer.  When,  however,  the  peritoneal  eoai 
of  the  stomach  is  |>enetrated  with  the  production  of  adhesions  to  the  abdominal 
waH— a  perigastritis,  in  fact — a  paljmble  mass  may  be  presenty  but  it  will 
usually  suggest  s^n  intlammatory  prf)cess  rather  than  a  neoplasm.  There  will 
he  marked  tenderness,  a  more  or  less  diffuse  sense  of  resistance,  and  often 
marked  rigidity  of  the  overlying  rectus  muscle.  When  the  abdominal  wall 
itself  is  invaded  the  signs  of  an  inflammatory  process  wilt  be  distinct.  Tlie 
surgeon  will  depend  for  his  diagnosis  largely  upon  a  history  of  severe,  and 
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iisiisillv  clinmif,  ij:;ii;tric  (Hstnrbance  anto<Iatinp  the  foniiation  of  the  inflam- 
iiijitorv  iiitilinition  of  tlio  alxloiiiiiKil  wall.  When  inarkcMl  pylorie  stenosis  is 
ilevelo|H'il  the  sisrns  ami  svni])toiiis  of  dilated  stoniaeh  and  motor  insufficiency 
will  1h»  as  desiTiln^d  muler  that  (N^idition. 

Symptoms  wv  Si'upkn  Perforation  into  the  Peritoneal  Cavity. — 
Perforation  of  irastrii'  ul<H»r  into  the  general  cavity  of  the  jieritonenni  is  attended 
hv  sudden  exrriu-iatinir  ]uiin  ri'ferred  to  the  |HMnt  of  jvrf oration.  These  patients 
usually  exhibit  wril-nuirked  sy]imt<>nis  of  slK»ck,  passing  after  some  hours  into 
thost*  of  ditTuse  purulrnt  j-eritonitis.  The  regular  picture  of  the  escape  of  intes- 
tinal is»nte]its  into  the  ]rritoneal  cavity  is  develo|)ed  at  once:  a  rapid,  feeUe 
pulst^:  a  pale,  ]>iui*luMK  and  anxious  eountenaniv:  hurried,  shallow  breathing; 
a  n^trarted,  Knirdlike  ahdonien,  vouiiting.  alKlominal  jiain,  and  tenderness,  most 
niarke\l  at  tirst  «'ver  the  site  of  the  jvrforation,  to  l>ecome  generalized  in  a  few 
liours.  In  the  eour<e  of  tive  or  six  hours  most  of  these  cases  rally  somewhat, 
an\l  the  symptoms  of  sluK-k  mergi*  into  those  of  diffuse  peritonitis.  (See  Peri- 
tonitisJ  Tlio  ntrar'id  ahdoimn  UH>.mes  distendi-d,  a  febrile  movement  is 
devtlo|Hd,  toiiiTlur  with  al!  rho  svmprfius  «'f  intense  septic  imis-ming.  Unless 
ojvratrd  ui^'U  virv  tarly,  life  is  teriuinateil  within  two  or  three  days;  rarely 
siK^h  pariiuts  !V;av  liw  ::vr  .t  <ix  davs.  In  Xovi-mlier.  1!*0S  I  was  fortunate 
enough  to  ojvrati^  I'U  ^iio  of  :i.i<<^  oasis  li<s  than  f«»ur  hours  after  perforation 
had  »Hvi:m'v!.  Do  p;i:ii!.:,  a  v.r.ng  w..:iian.  had  U-en  suddenly  S4:*ize<l  with 
a  rerritii*  pain  in  the  ipiuasTivaii.  aiitl  had  s{^^-»lily  li^-en  briaight  to  the  hos- 
pital. IKr  liisrrrv  was  vi:arav*riTis:ii\  as  wvre  the  signs  and  symptoms.  A 
vorv  siiiall  oi::  >v.:*\\.i  :.^  exi^-'-n'  tl.e  ivrf.rati^'n  on  the  anterior  wall  of  the 
ss»u\u:j  mar  ::  i*  ;\\!  r*:<.  Tlrri^  wa<  n«  :\v-..rie  sren»«sis-  The  pi^rforation 
wa-;  ^'lo.Mvi  {  V  >'.::vr\\      I!  i  va::*  v.:  <'i!l  las  r.vivrai*i»iity,  bur  is  ••therwise  well. 

Pibvu'i  :  v:vs  :\  v.v  IVv  n  -sts  ov  P-kk^'Eateo  Gastric  Ui-*er. — In  a 
v-\- r :  a  i  u  :  r\  ■  r > » r : :  v,  :  v .  <•  -  ; «  r :  r-i '  i  •  i:  w  i  ■  *.  :  t»  :  he  ti r*t  s^^iii pt«  ^m  of  gastric 
*:!xvr;  i!i  .'iir^,  •:vt\  wV.  U*  a  :  :<:■  rv  .:  sL-r:  .-r  rn'I».n:^^I  gastric  disturb- 
av.sv  '  f  a  •:  T\  r  \  -^  . :  a r.-::ir :<::.-  k:r  •.  I::  ea-^-^^  U longing  to  the  former 
5:r\'::v  i:  w-y,  !'  •  a*v,a\<  \'  ;..  s^i'  \-  :  ■::<"::*;:•:  i<::.  Ut-rv  •.■leuing  the  aUlonien, 
lA'.wwa  :\r:  r..**  v,  :  a  c^-^ri.  r  ::  ^i^:ia'  ".'.•vr,  ivrft>rari«>u  'if  the  gall- 
I'ai'.'v".   .;   *  \c'   •*.).'   •    .-'x-.  .\.   av. '    :.^:-..- rr*  a^:.*  iuhltv LiTiris.      Pt'rfi>rati<»n 

T    •' .    \. ''v'-x     -   :  "  V-..*   *v   :*  -    -ia-.-.v   ghnrrul   svmpt*»ms  and 

<\:"-  ,:-    x"   *. •".   -    *  ..■  .  ./*     m"  .  .«<  a'r^d'iy  m»:iea"oI  under  Pori- 

'   "      -.    '•      '•    *       '"  "  ^1  -.       -v  --.-   ^^-;^   :>.<<r.\  ::.e  laetorial  ci^ntcnt 

*    "^    -    •  *         '^    *  —      :  •    .     •"•■::•."::    :<  >.'ji::vely  I  -.v  a<  c^mparetl 

^^'  ■       •    ■"  ■'        *       .•.•.•••'•■:   '    v,'>.    :>:-".•  n-.Ji'   t^:-s:s   is   usually  more 

—  .i-*v.."  .:'  ,*  -xr^.r.:  -v.  .*:  ■.'  ,  .•••.•.>,••. --x  T*  -  s;-— yr  :::<  .f  r^ririmeal  irri- 
'•^ '^'    ^   *"^    *   .r'v.v    a*.  .-   *v-:  -•  '  r.     :   •*  -    --  r::iv«h :   :U    symptoms  of 

"^   •    '     "        ■• ■   ^'  *    ^    "-:•''    "^   ■  •   '  t.'JL'-:y  .  f  tt^r  r^-int  of  great- 

^•^-    <.■•■■  -•    ^^     ..:   -  ^  :..:..  ..^  .   ,    ^-^^-Ty  hours  f.^Il.^wing  per- 
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[fotation.  In  perforatioB  r*f  tlic  stomach  this  ^vill  be  in  tlie  upper  part  of  the 
aWomen  over  one  or  other  i*eetus  ion  sole;  in  apjM^ndieilii^  it  will  l^e  over  the 

[bttseof  the  appendix — i.e.,  in  the  right  ili^c  fossa,  behind  a  point  about  two 
inches  from  tlie  anterior  snperior  iliac  spine,  on  a  line  joining  this  bony  land- 
mark with  the  nnibilieus  (MeBiirnej's  point).  If  the  surgeon  does  not  see 
\m  patient  nntil  diffuse  peritonitis  has  beeome  well  develoj^ed^  and  in  the 
iWnce  of  a  pro[)er  history  of  the  enrlier  honra  of  the  disease  and  of  a  pre- 
cediag  illnes^^  he  will  often  lie  nnal>le  to  niake  a  diagnosis  more  definite  than 
tliat  of  a  diffuse  purulent  peritonitis^  j>rohaI>ly  from  the  |)erforation  of  some 
Mm  organ  of  the  l>elly. 

pK,\CTirAL   SCGOESTIONS  A9    TO   THE   DlAONOSTS   A^U   TREATMENT   OF    PER- 

FnKA'noN  Peritonitis  of  Unknown  Origin. — The  following  practical  sug- 
j5estion8  as  to  the  method  of  approaching  tliese  cases  for  the  jmrpose  of  diag- 
m\^  and  treatment  aif^  tlie  result  of  my  own  ex]jerien<'e  in  a  large  number 
(if  ociite  abdomiual  etrnditions.  When  eon  fronted  hj  a  ease  of  diffuse  jierito- 
mtis,or  at  least  by  a  case  presenting  evidences  of  an  acute  septic  intra-abdom- 
inal condition,  where  the  Itistory  and  the  general  and  local  signs  and  symp- 
I  are  such  that  no  definite  diagnosis  can  be  made  as  to  the  origin  of  the 
"ss,  w^here  shall  the  surgeon  make  his  incision  in  the  abdomen  ?  It  is 
^MTally  recommended  to  cut  in  the  middle  line.  My  own  experience  would 
W  me  to  differ  from  this  view  fur  t!ie  following  reasons:  By  far  the  largest 
uamljer  of  septic  processc*s  in  the  belly  originate  to  the  right  of  the  middle 
line  or  are  easily  handled  through  an  oiieniug  to  the  right  of  the  middle 
iioe  of  the  belly.  As  already  stated,  apj>endiciti8  is  the  most  frequent  cause 
d  perforation  peritonitis.  Typhoid  perf  iratiim  of  the  ileum  usually  occurs 
quite  near  the  cecum,  and  is  readily  found  and  sutured,  using  the  cecum  as  a 
landmark  from  which  to  l)egin  a  search. 

Other  common  sources  of  |jeritoneal  infection  are  p<*rforating  ulcer  of  the 
diiodenum  and  pyloric  portion  of  the  stomach;  septic  processes  of  the  gall- 
bladder and  the  biliary  ducts.     All  these  lesions  are  readily  reached  and  treated 
I  through  a  cut   through    the  outer   third   of  the   right   rectus   muscle.      Some 
,of  theui   cannot   be    handled    through    a    median    incision    unless    it    is    very 
Accordingly,  when  unable  to  locate  the  origin  of  the  infection,  I  make 
vertical  incision  alxnit  two  inches  in  length  through  the  outer  third  of  the 
fight  rectus   muscle,    the   center    of   which    is    about   opf)osite    the   umbilicus. 
Tirough  this  cut  it  is  usually  possible,  from  palpation  and  inspection,  quickly 
to  find  t lie  infecting  lesion.     The  intensity  of  the  inflaunuati(m  of  peritoneum, 
tliedim*tion  from  which  the  thickest  pus  in  largest  amount  is  seen  to  flow,  the 
(jiuntity  of  fibrin  on  the  coils  of  gut,  the  presence  or  absenee  of  odor  in  the  exu- 
4ate^and  the  presence  of  bile  often  serve  as  guitles  fo  the  original  lesion.     With 
|M  retraction  and  the  proper  use  of  pads  the  belly  can  be  thoroughly  explored, 
and  rarious  organs  brought  into  the  field  of  vision  without  much  difficulty  j 
ami  frcitn  this  wound  tlie  different  organs  may  lye  palpated  in  a  satisfactory 
manner.    If  the  lesion  is  found  to  l>e  in  the  stomach,  duodenum,  or  gall-bladder, 
55 
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the  incision  may  bo  enlarged  upward  to  a  sufficient  extent.  If  the  appendix  i 
at  fault,  it  may  be  readily  removed  though  this  cut. 

If,  as  will  very  rarely  happen,  a  previous  examination  per  vaginam  ha? 
ing  been  made  in  the  case  of  a  female,  an  unsuspected  lesion  of  the  uterim 
appendages  is  discovered,  a  moderate  enlargement  of  the  incision  downwan 
gives  fairly  good  access  to  them.  As  a  matter  of  practical  experience,  I  hav( 
found  it  very  rarely  necessary  to  make  a  second  cut  in  some  other  part  of  the 
abdomen. 

In  private  practice  the  instances  in  which  no  previous  history  of  a  case  ifl 
obtainable,  and  no  intelligent  observation  has  been  made  of  the  earlier  hoiin 
of  an  acute  illness,  will  be  exceedingly  infrequent.  In  the  hospitals  of  the 
city  of  Xew  York  many  cases  are  admitted  concerning  whom  little  or  no  reliable 
information  of  any  kind  is  obtainable.  Partly  on  account  of  the  ignorance  of 
the  patients  and  their  friends;  partly  because  they  are  Slavs,  or  Syrians,  or 
Russian  Jews,  or  belong  to  some  other  race  with  whom  it  is  impossible  to 
converse. 

Localized  Peritonitis  from  Perforated  Oastric  Ulcer. — In  those  cases  of  pe^ 
f oration  from  gastric  ulcer  where  adhesions,  though  formed,  are  inadequate, 
there  will  result  a  localized  peritonitis  wnth  abscess.  The  signs  and  symptoms 
will  be  those  of  acute  or  subacute  sepsis,  together  with  symptoms  of  disturb- 
ance of  the  stomach  and  the  formation  of  a  localized  intraperitoneal  inflamma- 
tory exudate.  (See  Localized  Peritonitis  and  Subphrenic  Abscess.)  SuA 
an  abscess  may  perforate  in  various  directions,  as  already  indicated,  and  even- 
tuate in  a  general  infection  of  the  peritoneum,  an  external  or  internal  gastric 
fistula,  sub})hrenic  abscess,  empyema,   pericarditis,  etc. 

Differential  Diagnosis  and  Operative  Indications  in  Ulcer  of  the  Stomaeh, 
Neurotic  Dyspepsia,  and  General  Enteroptosis. — While  many  cases  of  gastric 
ulcer  fall  into  a  state  of  neurasthenia,  it  is  to  be  remembered  that  neurotic  dys- 
pepsia may  closely  simulate  ulcer  of  the  stomach,  hyperacidity  being  common 
in  the  former  condition,  bleeding  being  absent,  as  well  as  evidences  of  dilated 
stomach  or  other  sign  of  pyloric  obstruction.  Such  patients  are  hardly  likelj 
to  be  benefited  by  any  operation  on  the  stomach;  they  are  more  likely  to  be 
made  worse.  General  enteroptosis  is  usually  accompanied  by  neurasthenia. 
The  stomach  takes  })art  in  the  general  sagging  of  the  viscera,  and  may  8bo« 
evidences  of  moderate  dilatation.  The  kidneys  are  often  movable;  the  liva 
often  descends  below  the  free  border  of  the  ribs  a  considerable  distance.  Sucl 
patients  are  usually  women ;  they  frequently  suffer  from  uterine  displaceraenU 
and  from  gastric  dyspepsia.  Generally  speaking,  they  are  not  materially  bene 
fited  by  fixation  of  their  various  movable  organs.  The  neurasthenic  state  re 
mains,  and  unless  the  stomach  shows  well-marked  evidences  of  motor  insuffi 
ciency,  stagnation  of  food,  marked  fermentative  changes,  etc.,  they  are  nc 
proper  subjects  for  gastro-enterostomy.  These  unfortunates  belong  to  the  da! 
who  acquire  the  surgical-o])eration  habit,  and  who  go  about  having  first  on 
organ  and  then  another  oj^erated  upon  by  overenthusiastic  surgeons^  usual 
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without  i*eniianent  relief;  on  ific  eoutrnrv,  ihiir  ih  nrastlicnic  condilion  h  cura- 
[iDOiilv  rendere<.l  inveterate,  Gnll-i-toiic  dibei^se,  when  aecoinpanied  by  a  ltx!al- 
br^ive  jieritoDitis,  and  iiiattiug  tofiellicr  of  the  jiyloriis,  ducxlenuniy  and 
ider,  may,  in  the  ahsencL*  of  jaiindit-e,  closely  si  inula  te  nicer  of  the 
[sloroacti.  The  oh^enee  of  henjorrhage  and  the  presenee  of  a  |>ali)al)le,  temler 
|ilHiiadder,  together  with  a  lijstnry  of  acute  hiterniittent  attacks  of  pain,  will 
pnprally  enalile  the  surgeon  to  differentiate  the  conditions,  though  not  always. 
Sjrmptoms  of  pyloric  stenosis  may  he  caused  hy  such  adhesions — i.  e.,  gastric 
piin  and  motor  in^nfficiency,  and  a  dilated  stomach.  The  ulceration  of  a  large 
piIl-5lone  impacted  in  the  cystic  duct  into  the  dm  Mien  u  in  nr  stomach  may  sug- 
gRt  ulcer  of  the  duodennm  or  stuoujcli.  In  these  an  upiTatiim  will  he  the  only 
meanfl  whereby  a  certain  diagnosis  is  jMissihle. 

EpioASTinc  IlKifXiA. —  As  already  noted,  the  Sitjuill  heruijr  found  !n  the 
linea  alba  between  the  ensifnrm  cartilage  und  the  uinliilicus  S(»nieliint^s  causes 
leverie  gastric  pain  and  digestive  disturbances.  They  should  be  sought  for  in 
cajea  exhibiting  sncli  symptoms, 

Tlcek  of  the  DroDENTM, — Tlie  symptoms  of  ulcer  of  the  duodenum  may 
•orlo^ly  resemble  (Iiose  of  gastric  uleer  that  no  differential  diagnosis  is  jiossi- 
Ifc.     (See  Ulcer  of  the  Duodenum.) 

Cancer. — As  notcd»  ehronie  ulcer  of  the  stomach  eventuates  in  cancer  in 
aot  a  few  instances.  The  new  growth  may  dcvtdup  in  the  scar  of  a  heak*d  ulcer^ 
Of  upon  the  raw  surface  of  the  ulctT  itself.  The  presence  of  a  distinct  tumor 
Ituders  the  diagnosis  of  cancLT  umre  |irohub]e  than  that  oi  idcer. 

OcEieATivE  Imjicationh  in  CiA'KR  OF  TiiK  Stomacii.— The  following  con- 
ditions jui»tify  operative  interference  in  ulcer  of  the  stomach:  Perforation  with 
l««e  perilonitis  or  the  fMrniati«iu  of  a   localized  abscess.      Pcrfi>ration  and 
tiaflammatory  infiltration  of  the  abdominal  wall.     The  immediate  indirati«ms 
ni  these  eases  are  cleansing  and  drainage  and  closure  of  the  perforation   if 
pwdble.     Pyloric  stenosis,  giving  the  eviilenecs  of  marked  motor  insufliciency 
ind  dilated   stomach.      Severe   pain    and   serirms  disturbances  of  tlic  general 
kraltK     Posterior  gastro-enterostoniy  by  suture  with  a  short  jejunal  loop  gives 
tkc  bt?st  results.     Hour-glass  stomach.     Separation  of  adliesions  and  a  plastic 
'^  *'r>Q  upon  the  fetomachj  if  that  be  jmssihle,  for  the  relief  of  deformity, 
/  this,  posterior  gastro-enterostumy.      In  repeated  heiuorrhages  causing 
iimrke<l  anernia,  gastro-en teres toniy  promises  the  best  results.     Sudden  severe 
I  IttKHng  threatening  dc^ath  from   acute  anemia  justifies  opening  the  stomach 
l|w  iPareh  for  and  i-ontrol  the  bleeding  and,  if  conditions  peruiit,  gastro-euteros- 
Utifortnnately,  in  these  cases  the  technical  ditiiculties  are  often  insur- 
ible,  as  already  iioitUed  out.     The  source  of  bleeding  is  a  large  vessel, 
■often  in  ttie  pancreas  Ihan  elsewhere,  sometimes  the  coronary  artery  (von 
[Vikulicz's  ease),  tlie  splenic,  or  other  large  vessel;  and  frequently  so  placed 
(ft  be  inaccessible  and  surrounded  by  tissues  of  a  character  most  unfavorable 
t  the  application  of  sutures  or  ligatures.     A  few  cases  only  of  this  class  have 
operated  sncce^ully. 
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B.  F.  Curtis  succeeded  in  stopping  a  sievere  hemorrhage  of  this  kind 
including  a  neighboring  vessel  of  some  size  in  a  ligature.  The  vessel  was  v 
ible  beneath  the  peritoneal  coat  of  the  stomach.  In  place  of  gastro-enterostoi 
Rodman  advocated  excision  of  the  ulcer-bearing  area  of  the  stomach — pylor 
tomy,  in  fact.  The  number  of  cases  so  treated  is  not  yet  sufficiently  great 
establish  that  the  method  possesses  material  advantages  over  gastro-enteroston 
When  marked  pyloric  stenosis  exists  and  much  inflammatory  thickening  of  1 
ulcerated  pylorus,  tlie  j)revcntion  of  cancer  can  lx»st  be  accomplished  by  pylor 
tomy. 

The  above  discussion  of  the  surgical  aspects  of  ulcer  of  the  stomach  is 
no  means  intended  to  convey  the  idea  that  all  cases  demand  surgical  treatme 
We  are  informed  by  medical  men  of  long  experience  and  great  practical  wisd< 
that  many  patients  the  subjects  of  gastric  ulcer  are  permanently  cured 
medical  means.  The  surgery  of  the  stomach  has  advanced  in  safety  and  e 
ciency  within  the  last  eight  years  (1008)  in  a  remarkable  manner.  I  belie 
however,  that  the  surgeon  will  do  well  to  select  his  cases  for  operation  w 
care  and  discrimination,  choosing  those  for  operation  only  where  the  indicatic 
are  positive,  or  where  medical  treatment  has  failed  to  relieve  a  condition  whi 
seriously  impairs  the  usefulness  of  the  individual.  Cramer,  who  has  studi 
this  subject  very  carefully,  says  that  any  dilatation  not  vastly  improved  af 
four  weeks  of  gastric  lavage,  suitable  diet  and  massage,  should  be  considei 
a  proper  case  for  oi)eration. 

PERFORATING  ULCER  OF  THE  DUODENUM 

Perforating  ulcer  of  the  duodonuiii  has  been  regarded  until  within  the  p: 
few  years  as  a  rare  disease.  More  careful  observation  and  more  numerc 
operations  would,  at  ])resent,  seem  to  indicate  that  the  disease  is  much  nu 
common  than  was  foruicrly  believed.  A  good  many  cases  are  associated  w 
gastric  ulcer.  It  is  probably  as  common  as  ulcer  of  the  stomach,  and  perfo 
tions  are  believed  to  be  quite  frequent.  Thus  Moynihan  in  twenty-two  ca: 
of  acute  perforating  ulcer  found  fifteen  in  the  stomach,  seven  in  the  duodenu 
The  Mayo  brothers,  in  twenty-seven  cases  of  perforation,  found  eleven  in  1 
stomach,  sixteen  in  the  duodenum.  Brunner  collected  six  hundred  cases 
acute  perforation,  of  which  twenty-five  per  cent  were  duodenum.  In  my  o^ 
experience  in  the  Xew  York  and  Roosevelt  hospitals  the  number  of  gast: 
perforations  has  been  about  double  the  numl)er  of  those  in  the  duodenu 
Aside  from  duodenal  ulcers  following  extensive  burns  of  the  integument  a 
the  very  rare  cases  after  abdominal  operations,  the  causes  of  which  are  r 
entirely  clear,  but  are  thought  to  be  due  to  a  localized  thrombosis  of  the  int 
tinal  vessels,  ulcer  of  the  duodenum  appears  to  be  due  to  the  same  causes 
gastric  ulcer — namely,  to  a  digestion  of  the  intestinal  wall  by  the  acid  gasti 
juice.  The  anatomical  characters  are  the  same  as  in  gastric  ulcer.  The  ulo< 
following  bums  and  abdominal  operations  are  often  multiple,  and  frequent 
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perforate  with  a  fatal  result  in  a  few  dujs,  or  witliin  a  fortnight  after  the 
occunence  of  the  injury.  The  ordinary  peptic  ulcers  are  usually  single  and 
often  run  a  chronic  course.  They  vary  in  size  and  shape  from  minute 
URmded  points  to  irregular  ulcerated  areas  completely  surrounding  the  gut 

By  far  tlie  largest  numl^CT  of  nk'crs  ot-eur  in  the  tirst  horizunfal  and  second 
descending  portions  nf  tlie  duodenuni;  sometimes  just  at  the  junction  with  the 
pvlorus,  not  infrequenfly  as  low  us  tlie  oritice  of  I  he  ennujiou  duct,  never  I>elow 
thit  pnnt.      Unlike  gastric  ulcer^  ulcer  of  the  dviutlcuuni  is  much   nioi'e  fre- 
quent in  men  than  in  women.     Statistics  would  seem  to  place  the  relative  fre- 
qiiency  in  the  two  sexes  at  about  four  to  one.     \Yhile  no  age  is  exempt,  ulcers 
iaring  l>een  observed  in  young  infants  and  in  old  people,  the  largest  number 
oeciir  during  tlie  fourth  decade  of  life.     The  situation  of  the  ulcer  is  more 
often  on  the  anterior  than  on  the  posterior  wall  of  the  duodenum ;  hence  per- 
foration leads  more  often  to  infection  of  the  jieritoneal  cavity  tlian  to  ]icrfora- 
tiim  into  neighboring  organs  or  rctroperitonenl   abscess  or  phlegmon.      It  is 
©timatcd  that  about  half  the  cases  of  duodenal  ulcer  {perforate.     In  the  chronic 
ttscs  slow  perforation  is  very  common,  with  tlie  production  of  a  periduodenitis 
md  abundant  adhesions  binding  the  intestine  to  the  surrounding  structures, 
n<>tirbly  to  the  gall-bladder  and  to  the  cystic  duct. 
Bjmptoms  and  Signs  of  Pnodenal  Ulcer. — ^Al though  the  symptoms  of  ulcer 
duodenum  are  similar  to  those  of  ulcer  of  the  stomach,  there  are  certain 
distinguishing  characters.     As  in  gastric  ulcer,  hy[>eracidity  is  the  rule.     The 
tive  disturbances  are  less  marked,  or  if  pain  and  distress  after  eating  are 
led  symptoms,  they  are  apt  not  to  he  felt  immediately  after  swallmving 
^'^)d»  as  in  gastric  ulcer,  but  to  be  delayed  for  some  little  time.     Palliation 
*Krils  tenderness  over  the  seat  of  the  ulcer.     The  seat  of  pain  iind  tenderness 
^  <Ji?^fincfly  farther  to  the  right  than  in  gustric  ulcer.     In  a  case  of  my  own, 
*«^'ril»eil  l»eh>w,  there  was  a   pniut  r*f  cNtrenie  teudcrncss  tbrte   inches  al>ovo 
'•Hr  tinibtlicus  and  an  inch  and  a  half  to  the  right  of  the  median  line.     The 
^i^fcncc  of  ulcer  is  far  more  a|it  to  Ix*  unsuspected  than  is  the  case  with  gas- 
^\c  nicer.      Symptoms  of  disturbances  of  gastric  digestion  may   be  entirely 
l^moting,  there  may  be  no  vomiting;  the  general  health  may  be  in  no  way  inter- 
with  until  the  occurrence  of  a  dangerous  complication,   perforation  or 
i«>rThage. 

Complications. —  Jaundice  may  exist  as  a  complication  owing  to  involve- 
t  of  the  common  duct  in  a  cicatrical  mass  or  simply  to  a  complicating  catar- 
I  ttiflnmniation  of  the  duodenum;  as  a  result  of  periduodenitis  and  adhe- 
^0113  to  gall-bladder  and  cystic  duct  The  symptoius  nuiy  clearly  simulate 
AfJecyjttitis  from  gall-stone  disease.  Pyloric  spasm  and  gastric  dilatation  are 
TDueli  less  frecpient  than  in  gastric  ulrer.  Stenosis  of  the  duodenum  as  the 
T^^ult  of  cicatricial  coutraf'tinn  is  an  rxrasional  result,  and  prnduces  special 
•jnipioms,  accijrding  lo  its  location,  to  Ih*  described  later.  ntMHiOi'hn^e  of  a 
Jiiii^mufl  or  fatal  cbarsirter  is  a  vny  v*n\n\\(m  even!,  diit-  \tt  |)erf<>rutiun  of 
wy  of  the  large  neiglilK)ring  vascular  trunks — the  gastru-epiploic,  the  gastro- 
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duodenal,  the  hepatic  arteries  or  the  aorta,  the  portal  vein  or  the  vena  cava. 
Such  hemorrhage  is  usually  fatal;  the  blood  may  be  vomited  or  passed  per 
rectuniy  or  both.  The  occurrence  of  vomiting  without  blood  in  the  vomited 
matters  and  of  marked  mclena  suggests  the  duodenum  as  a  source  of  bleeding, 
although  some  lower  part  of  the  gut  cannot,  of  course,  be  excluded.  Small  and 
repeated  hemorrhages  are  far  less  common  than  in  ulcer  of  the  stomach;  they 
occasionally  occur,  and  may  lead  to  profound  chronic  anemia. 

Perforation. — Perforation  into  the  free  cavity  of  the  peritoneum  results  in 
peritoneal  sepsis  or  diflFuse  purulent  peritonitis.  Perforation  so  commonly 
takes  place  without  warning  in  a  patient  previously  in  good  health  that  the 
diagnosis  is  often  missed.  Appendicitis  is  the  most  common  diagnosis  made 
in  these  cases,  or  perforation  of  the  stomach,  or  acute  suppurative  inflamma- 
tion of  the  gall-bladder;  sometimes  acute  obstruction  of  the  bowels,  if  the  case 
is  not  seen  for  a  number  of  hours  and  the  peritonitis  is  far  advanced.  The 
reason  for  the  frequent  diagnosis  of  apjiendicitis  is  that  the  lesion  is,  in  its 
early  stages,  quite  evidently  situated  on  the  right  side  of  the  belly,  and  is 
attended  by  early  symptoms  quite  in  accord  with  the  history  of  a  sudden  per- 
foration of  the  apix'udix.  The  location  of  the  initial  pain  and  subsequent 
localized  tenderness  and  muscular  rigidity  are  suggestive  of  the  correct  posi- 
tion of  the  lesion  during  the  early  hours  after  the  perforation.  (In  some  cases 
the  pain  may  Ix?  a  general  abdominal  pain,  subsequently  localized  near  the 
umbilicus  (Blake's  case)).  The  distinguishing  location  of  pain  and  tenderness 
is  often  lost  after  the  poritoiioal  inflammation  has  become  more  diflFuse;  for 
the  following  reasons:  The  natural  course  for  tlie  spread  of  peritonitis  origi- 
nating in  the  duodenum  is  along  the  surface  of  the  hepatic  flexuHe  down  the 
ascending  colon  to  the  right  iliac  fossa,  thence,  as  in  appendicitis,  to  the  bottom 
of  the  pelvis,  thence  upward  along  the  rectum  and  sigmoid  to  the  left  flanL 
Hence  quite  early  in  the  progress  of  the  case  there  will  be  found  pain,  tende^ 
ness,  and  muscular  rigidity  in  the  right  iliac  fossa. 

The  following  case  history  I  insert  in  full,  since  it  is  quite  characteristic^ 
sufficiently  so  for  a  positive  diagnosis  had  I  weighed  the  signs  and  symptoms 
more  carefully: 

Case  of  Perforatinfj  Ulcer  of  the  Duodenum. — A  man,  aged  twenty-seven 
years,  was  admitted  to  Roosevelt  Hospital  at  3  a.m.,  March  28,  1899,  with 
the  history  that  four  days  before  admission,  having  been  up  to  that  time  in 
good  health  and  free  from  digestive  disturbances,  he  was  seized  with  colicky 
pains,  referred  to  a  point  above  the  navel  and  to  the  right  of  the  median  line. 
There  was  no  vomiting  and  he  did  not  have  a  chill.  His  pains  were  not  severe, 
but  they  continued  during  the  following  two  days,  and  were  always  referred  to 
the  same  region.  His  l)ow<»ls  moved  daily,  and  he  remained  at  his  work.  At 
l.»30  A.M.  of  the  day  of  his  admission  he  was  awakened  by  severe  abilominal 
pains,  which  were  most  intense  three  inohes  above  the  navel  and  a  little  to 
the  right  of  the  median  line.  They  were  followed  by  a  chill,  which  lasted  half 
an  hour.     There  was  no  nausea,  but  the  jiatient  t(H)k  a  dose  of  mustard  jmd 
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;  which  induced  free  vomiting,  the  vomited  matter  consisting  of  partly 
[digested  food  and  the  mustard  and  water  which  had  just  teen  taken;  no  other 
ients  were  noted.     lie  felt  feverish,  and  the  pain  was  so  intense  that  he 
for  an  anibnlanee  and  was  brought  to  tlie  hospital,  arriving  at  3  a,m. 
When  admitted  liis  abdomen  was  not  distended,  but  was  moderately  tender, 
[iriih  well-marked  muscular  rigidity   throughout      The   tenderness   was   most 
irked  over  an  area  abrnit  two  inches  in  diameter,  IcK^ated  tlu'oe  inches  above 
[tie  nav<!;1,  and  witli  its  center  an  inch  and  a  liidf  to  tlie  ri^ht. 

A  small  dose  of  morphin  was  then  given  hy|)odennically  for  tlie  relief  of 
pain.  At  10  A.M.  his  pain  was  somewhat  less  sever€%  the  tentlerness  more 
rked  and  localized,  as  before.  There  was  general  rigidity  of  the  abdominal 
wtH  His  temperature  had  risen  to  101.5°  F, ;  poise,  80;  respirations,  20. 
rbe  dia^f>sis  was  made  of  an  acute  intra-abdnminal  infiammation,  probably 
^f  a  suppurative  character,  upon  tlie  right  side  of  the  abdnmcUj  its  exact  anatom- 
ical silnation  being  unknown.  At  ILJjO  a.m*  the  abdouien  was  o[>ened  by  an 
inci^ion^  two  inches  and  a  half  long^  in  the  right  semilunar  lincj  with  its  center 
it  ibe  level  of  the  umbilicus.  Tpon  opening  the  cavity  of  the  belly  a  consid- 
quantity  of  cloudy,  bile-stained  fluids  containing  flakes  of  fibrin,  escaped. 
The  probable  diagnosis  of  perforated  ulcer  of  the  duodenum  was  then  made; 
as  a  matter  of  precaution,  however,  the  %^eriuiform  ap[x*ndix  was  sought  for, 
and  was  found  to  be  normal.  Ttie  incision  wns  extended  vertically  upward 
to  ibe  free  border  of  the  ribs.  The  large  and  small  intestines,  the  gall-bladder, 
tbe  under  surface  of  the  liver,  and  the  anterior  wall  of  the  st^mtach  showed 
tridences  of  acute  irritation,  and  were  coated  here  and  there  with  patclies  of 
frayish  fibrin.  Upon  the  anterior  surface  of  the  descending  portion  of  tlie 
doodenuni,  a  little  to  the  right  and  about  midway  l>etween  the  junction  of  the 
knod  and  third  portions,  above  the  point  where  tlie  second  part  pass<?s  behind 
^^^ranaverse  mesocolon,  w^as  seen  a  rounded  or  oval  perforalion^  large  enough 
10  admit  a  No,  26  French  sound,  or  thereabouts,  through  wdiich  was  escaping 
tile  mixed  with  other  intestinal  contents.  The  border  of  the  ulcer  was  clean- 
est, not  ragged.  A  pad  of  gauze  was  held  over  the  ulwr,  aurl  ibe  nrighboring 
of  the  abdomen  was  thoroughly  washed  with  salt  and  water.  The 
iipeiUDg  of  the  duodenum  was  encircled  with  a  purse-string  suture  of  catgut, 
ibe  edges  of  the  ulcer  were  inverted  into  the  intestine,  and  the  suture  w^as 
IW.  The  closure  w^as  further  strengthened,  and  the  tension  upon  the  purse 
ibiog  relieved  by  four  I^ndwrt  stitches  of  catgut,  introduee<l  along  a  line 
ptnlkl  with  the  axis  of  the  gut  The  remainder  of  the  greater  peritoneal 
faritr  was  then  examined.  A  considerable  ipiantity  of  bile-stained,  cloudy 
lid  waa  found  at  tlie  k>ttoni  of  the  jxdvis,  and  the  intestines  were  everywhere 
iDoderately  reddened  and  coated  with  dissi^mionted  iiatches  of  fibrin.  The 
of  the  wound  were  lield  wulv  npart^  nud  the  enlire  abdnnien  was  re{jeatedty 
out  with  Iiot  water  and  salt,  witluuit  eviscerirtion,  the  fluid  being  gently 
abiMit  with  the  hand  in  the  alKhmiCU.  The  entire  ravity  was  wi|K*d 
with   largf?  puds  of  sterile  gauze.     A   strand  of  gauze   packing  was   then 
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introduced  down  to  the  site  of  the  ulcer  and  brought  out  at  the  upper  angl 
of  the  wound.  The  remainder  of  the  wound  was  then  closed  with  suturej 
The  patient  did  not  suffer  from  shock.  He  was  fed  per  rectum  for  forty-eigb 
hours.  His  temperature,  on  the  day  following  the  operation,  rose  to  101°  E 
after  which  the  elevations  of  temperature  were  trifling.  The  superficial  wouim 
was  dressed  on  the  third  day,  and  appeared  to  be  slightly  infected.  The  skii 
sutures  were  thereupon  removed.  The  deep  packing  was  removed  on  the  fourti 
day,  and  was  found  to  be  clean.  Excepting  the  superficial  infection  of  the  skii 
wound,  which  necessitated  the  prolonged  use  of  adhesive  straps  in  order  tc 
encourage  union  of  the  skin  edges,  the  patient's  convalescence  was  unintep 
rupted.  He  remained  in  bed  four  weeks  after  the  operation,  and  six  weeks 
after  the  operation  he  appeared  to  be  in  the  best  of  health. 

This  man  was  kept  under  observation  for  a  year;  he  remained  in  good 
health  and  developed  no  symptoms  of  duodenal  stenosis. 

Untreated  surgically,  the  peritonitis  ends  fatally  in  most  instances.  In  a 
few  cases  (two  such  have  come  under  my  observation)  a  localized  abscess  is 
formed  between  the  duodenum  and  the  liver.  Right-sided  subphrenic  abscess 
is  a  common  complication  of  these  cases.  If  the  perforation  takes  place  on 
the  posterior  retroperitoneal  surface  of  the  duodenum,  erosion  and  opening  of 
a  large  blood-vessel,  as  already  described,  may  occur;  in  other  cases  a  retro- 
peritoneal phlegmonous  inflammation  with  fatal  results.  In  both  localized 
abscess  and  retroperitoneal  phlegmon  gas  is  apt  to  be  present  in  the  exudate. 
In  a  certain  proportion  of  duodenal  ulcers  without  either  perforation  or  serious 
bleeding  there  are  associated  severe  pain  and  marked  disturbances  of  digestion, 
these  are  the  cases  in  which  obstruction  of  the  duodenum,  as  the  result  of  cicatri- 
cial contraction,  occurs.  (See  Intestinal  Obstruction.)  The  cases  of  chronic 
ulceration  and  slow  perforation  with  the  formation  of  extensive  adhesions  to  gall- 
bladder, liver,  cystic  duct,  and  gastrohepatic  omentum  will  usually  be  diag- 
nosticated as  affections  of  the  biliary  passages.  The  cases  associated  with 
marked  gastric  disturbances,  often  with  ulcer  of  the  stomach,  will  be  regarded 
as  cases  of  gastric  ulcer. 

The  surgical  indications  in  the  cases  where  operation  is  not  done  for  per 
f oration  or  hemorrhage  are :  ( 1 )  Rest  for  the  duodenum  and  the  relief  ol 
obstructive  symptoms,  if  such  exist;  these  are  best  accomplished  by  posterioi 
gastro-enterostomy.  (2)  Separation  of  adhesions  which  may  be  interfering 
with  the  function  of  the  biliary  passages  or  the  pylorus  or  duodenum.  (3) 
Excision  of  the  ulcer,  if  suitably  placed,  or  if  perforation  is  threatening.  The 
position  of  the  ulcer  in  chronic  cases  may  often  be  detected  by  a  white  spot 
on  the  surface  of  the  gut  or  an  area  of  palpable  infiltration. 

From  the  foregoing,  it  will  be  seen  that  ulcer  of  the  duodenum  is  a  vcr 
dangerous  and  often  fatal  disease.  The  fact  that  an  ulcer  may  exist  for  \ 
long  time  and  give  no  symptoms,  suddenly  to  perforate  or  bleed  the  patient  t 
death  makes  the  outcome  appear  like  a  fatal  bolt  of  lightning  out  of  a  clea 
sky,  and  renders  the  exact  diagnosis  exceedingly  difficult.     It  nearly  alwaj 
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Kftppens  when  perforation  oerurs  that  uo  exact  diagnosis  is  nmde  until  after 
tpeDing  the  belly,  and  in  many  instances  the  condition  has  been  bo  desperate 
U  the  cause  of  the  peritonitis  bas  not  been  found  until  after  death. 

ACUTE   SUPPURATIVE   GASTRITIS:    ABSCESS  OF  THE  STOMACH. 
PHLEGMONOUS  IlfFLAMMATION  OF  THE  STOMACH 

Acute  purulent  inflammation  of  the  wall  of  tlie  stomachy  originating  not  in 
the  mucous  membrane,  nor  in  the  [peritoneum,  but  in  tlie  submucous  fibrous 
law  of  connective  tissue,  mav  txvur  as  a  bx-ali/ed  process  (abscess  of  the 
ftomich)  or  as  a  diffuse  purulent  infiltration  ( plilegnionous  gastritis).  For- 
taately  a  rare  disease,  since  only  a  very  few  of  tbe  recordi^d  cases  Iiave  survived 
(WDong  llieni  one  is  recorded  by  von  Mikulicz,  one  by  Lengemann). 

DiFi-TJSE  Phlegmon  of  tii?:  Stomach 

The  causation  of  the  condition  is  sometimes  entirely  e^bscure;  in  other  cases 
tbr  lesion  of  the  stomach  occurs  as  a  metastatic  hemotogenous  process  io  the 
fourse  of  pyemia  or  septicopyemia,  in  some  cases  as  a  complication  of  puerjieral 
rpsia.  In  a  certain  number  of  instances  an  ulcerate*]  carcinoma  was  present 
in  the  stomach;  much  more  rarely  a  simple  jieptic  ulcer.  Some  cases  have 
Mowed  trauma,  either  sul^cutaneoiis  iujuries,  accitleutal  open  wounds,  or  sur- 
gial  operations  upon  the  stomach;  in  a  few  cases  ulceration  of  the  stomach 
wall  from  the  pressure  of  foreign  iMxlies,  occasionally  the  swallowing  of  caustic 
liiiuids.  The  phlegmonous  variety  has  been  observed  in  the  course  of  anthrax. 
The  abscess  or  phlegmon  is  commonly  situated  near  the  pyloric  end  of  the 
ftonmrfa.  Perforation  may  take  place  through  the  mucous  membrane  into  the 
<iirily  of  the  stomach  or  into  the  pf*ritoiieal  cavity,  or  \hAK 

The  syniptonjs  are  those  of  an  intense,  acute  sepsis,  ass(H*iated  with   thoso 

ID  acnte  inflanuiiatory  process  of  tbe  stomach.     The  cnurst*  t4  the  di^^ase 

usually  short,  d€*ath  i>ccurrini^  in  a  few  days.     Tlie  patient  is  seized  with 

Ittere  pain  in  the  stomach,  rejx^ated  uncontrollable  vniniting,  extreme  tender- 

and  rigidity  of  the  upper  part  of  the  abdomen*     The  constitutional  symp- 

JViB  severe  and  progressive  until  deatlu     There  Is  usually  a  marked  rise  of 

tnre,  great  prostration,  and  a  progressively  rapid  and  feeble  pulse.     The 

JtagDii^is  in  tbe  most  acute  cases  is  apt  to  be  that  of  yxn^foratifm  of  gastric  ulcer 

«<1  difhise  peritonitis.     In  those  not  qtiite  so  acute,  the  diagnosis  of  a  loeal- 

izhJ  jilis<^*ss  from  slow  ix^rforation  of  gastric  ulcer  will  lie  made;   the  infih 

tttt€d  wall  of  the  stomach  may  feel  like  a  circnmseriiied  peritoneal  exudate  on 

ptlpatioo.    Early  operative  drainage  gives  the  only  jxjssible  hope  of  recovery, 
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In  certain  rare  eases  of  injuries  juid  diseases  of  the  st<»niarli   fbere  occur 
irul^ive  aeizures  of  a  fieculiar  kind,  souietimes  accompanied  by  loss  of  con- 
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eeiousness.  Tlie  picture  l)par.s  a  certnin  rrseinblaiicc  lo  fptnniis,  on  ihe  on© 
hand,  and  to  epilepsy  on  the  other.  The  disease  has  W^eii  fatnl  in  a  large  pro- 
port  inn  nf  eases  treated  by  medical  ineans.  Ofieration  in  suitiihle  caseis  haj 
been  f«.*]lo\ved  by  reeuvery  (stoninch  drainage  hy  gastro'eiiterostoniy)*  A  num- 
IxT  of  theories  have  been  advanecnl  to  aeeonnt  for  the  condition;  probably  it  is 
a  toKcmia  caused  liy  the  absorption  from  the  stomach  of  poisont»iia  deeonqxrsi- 
tion  jirt>diu-ts  deveIn|H'd  in  the  stonuich  contents.  (See  also  Tetany  after  lie- 
niuval  of  tbe  Tliyndd  Gland.)  lu  nearly  nil  tlie  observed  eases  there  hu 
Ik'oh  nmtor  insufficiency,  a  dilated  stomach,  and  stagnation  of  gastric  rotitentfi 
due  to  pyloric  ur  dufulenal  stenosis  from  one  cause  or  another;  rarely  has  this 
fact  or  Ix^en  absent,  llyjieraeidity  is  commonly  present,  Tlie  attack  may  occur 
spontaneously  in  the  course  of  chronic  disease  of  the  stomach  or  may  follow 
a  snrgieul  oprration  or  an  injury  to  the  organ,  or,  as  in  one  case  (Warbasse), 
the  retention  in  tlie  stomach  of  a  large  number  of  foreign  bodies.  An  unnsual 
ease  was  observed  hy  Hermann  Fischer,  following  seventeen  days  after  aji 
ojieration  for  fibro-lijxima  of  the  stomach.  The  patient  recovered.  It  is  prt»h- 
able  that  luild  grades  of  tetany  are  not  uncommon  in  eases  of  dilated  stouuicli 
with  retention  and  fermentation  of  stomach  eontunts,  Cramer  has  called 
attention  to  these  cases;  the  symptoms  are  muscnlar  twitching  and  paresthesia; 
he  considers  these  signs  an  indication  for  surgical  iuterfercncc  in  cases  of 
dilated  stomach. 

The  convulsive  seizures  often  follow  the  effort  <4  the  tlistended  stomach  to 
empty  itself  by  vonuiing;  sometimes  the  j>assage  of  a  stouuictj^tulK';  rK»casion- 
all}'  an  attack  uuty  be  induced  by  tapping  tlie  abdomen  over  tiie  stomach.  Tbe 
convulsions  consist  in  typical  cases  of  tetanic  spasms  and  fibrillary  twitchings 
of  certain  groups  of  mnscles.  Usually  tlie  muscles  of  the  forearm  are  first 
affected.  The  jwsition  assumed  by  the  band  is  characteristic.  Tbe  metacarpo- 
phalangeal joints  are  flexed,  tlte  phalanges  are  extended,  the  thumb  is  addncted 
into  the  palm,  tlie  so-called  *' obstetrical  hand."  Tbe  wrist  and  elbow  are 
often  strongly  flexed.  The  contractions  may  be  confined  to  I  he  muscles  of  the 
upper  extremity  or  may  spread  to  the  muscles  of  tbe  abdomen,  back,  and  legs* 
The  condition  of  opisthotonos  is  sometimes  present.  Usually  the  patient  loses 
consciousness.  The  spasms  may  last  a  nnnd>pr  of  minntes  or  half  an  hour,  and 
gradually  snbside,  to  l)e  renewed  at  irregular  intervals. 

Isolated  spasms  may  be  produced  by  mild  electrical  stimulation  of  the  mus- 
cles, liy  pressure  on  llie  hh>od-vessels  and  nerves  of  tbe  arm  (Trousseau's  phe- 
nomenon), kejit  up  fnr  a  minute  or  more.  Tap])iug  the  chwk  in  front  of 
the  lobule  of  the  ear  over  tlie  facial  nerve  causes  spasmodic  contraction  of  the 
orbicularis  oris  muscle  on  tliat  side  and  elevation  of  the  corner  of  the  mouth, 
sometimes  spasm  of  the  entire  side  of  the  face  (<1ivostek\s  symptom).  In  bad 
cases  the  muscular  sjiasms  are  widespread,  the  duration  of  the  tetanic  contrac- 
tions is  considerable.  The  diaphragm  may  ho  involvrd  and  threaten  death 
from  respiratory  faihire.  The  attacks  aiv  frn|ncutly  iM']M*atcd,  and  continue  to 
Ixn^omo  more  severe  until  death.      In  milder  eases  removal  uf  the  obstructiun, 
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the  mass  of  formgn  bodies,  as  the  case  nn\y  be,  or  gastric  lavage  causes 

Dprovement  and  final  cure. 
An  unusual  case  was  r€*p<>rtcd  by  Gatzsky,  following  a  subcutaneous  injury 
the  up|>er  part  of  tlic  abilonien  by  blunt,  violence.     Tlic  patient  liacl  severe 

ftin  in  tbe  stoniacb,  fre^juent  vtviniiing,  tenderness  and  rigidity  of  tbe  abdoni- 
li&lil  wall.     Tetany  be^an  four  werks  jifler  tbe  injury,  and  was  Sfieedily  fatal 

in  spite  of  gaistrie  lnvuge.  At  tin,'  untujisy  (Mhhuious  acute  dibit  at  ion  of  tbe 
[tloraach  was  found,  eaust»d  l>y  total  obstrueiif>n  vi  tlie  ilescenfling  portion  of 
[ibe  dpodenum  due  to  the  pressure  of  a  large  retroperitoneal  bernatonia.  In 
jWarbasse's  case  ibe  individual  was  a  professional  swallower  of  foreign  twxlies, 
jwliowas  twice  of  crated  upon  for  tbe  removal  of  aceuiuulationa  of  metal  objects 

— Qiils,  knives,  spoons,  chains,  etc. — -from  bis  stomach.  For  a  period  of  several 
I  years  he  bad  suffered  from  occasional  tetanic  seizures  with  loss  of  conseious- 
I  ne^,  the  nature  of  which  had  not   l>eeu  re  cognized.      There  was  no  pyloric 

obtruction.  The  stomach  was  nearly  normal  in  size  and  apiK^aranee,  although 
hie  weight  of  metal  objects  had  caused  a  slight  ijouch  along  the  greater  curva- 
[ture*    Upon  emptying  the  stomach  the  attaeks  ceased. 

Warbasse  says:  *VSometinu^s  during  the  intervals  between  attacks  the  pa- 
I  tient  regained  consciousness,  and  entered  into  conversation,  at  other  times  the 

gpasins  followed  in  quick  succession.  These  seizures  preseuled  three  stages: 
i(l)  All  of  the  attacks  were  jireceded  by  vouiitiug  or  a  violent  effort  at  vomit- 
|u^>  (2)  This  was  always  ft  flowed  l«y  a  sensation  of  choking,  as  though  he 
fmTPP  being  stnmi:hd  and  could  not  get  air,  evidently  a  spasm  of  the  glottis 

DitiR^les.  (3)  lie  then  fell  unconscious  to  the  floor,  and  the  convulsions  imme- 
jdiaiely  supervened.     During  the  first  two  stages  tliere  was  always  a  sensation 

of  (Jizriness.  After  from  one  to  six  or  eight  convulsions  tbe  attack  subsided, 
I  mod  the  patient  went  about  his  business/' 

Warhasse  considers  that  tliis  case  favors  tbe  theory  of  the  mechanical 
I  causation  of  gastric  tetany.  It  has  l^ec^n  observed  in  a  good  many  cases  of 
*  dilute  J  stomach  with  stagnation  of  stoTuach  contents  that  the  introduction  of  a 
I  «lnmach-tube  and  washing  of  the  stomach  has  boon  followcrl  by  an  attack  of 
(tetJinT.  It  is  believed  that  dilution  *»f  tbe  stomach  contents  may  have  rendered 
[tbe  poifionous  ingredients  more  readily  absorbable.  It  is  therefore  wise  in 
lihese  cases  to  remove  as  far  as  iMissible  the  conteuts  of  the  stomach  by  aspira- 
jlion  and  siphonage  before  introducing  water  into  the  stomach. 
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CtDcer  of  the  Stomach. — From  time  to  time  henign  tumors  are  observed  in 
'  the  Btoniach  as  surgical  rarities,  somciimes  prorlucing  symptoms,  more  often 
Dc<t  Carcinonia,  on  the  olber  bantl,  is  exf'cedingly  coTumon,  and  lieiT*,  as  else- 
where, carries  the  patient  to  bis  grave  with  absolute  certainty.  The  duration 
f*f  hfe  in  canwr  of  the  stoii]it<"h  is  very  slmrt;  after  the  disease  is  so  far  devel- 
vjiwltlait  the  diagnosis  is  plain,  tlie  average  duration  of  life  is  only  one  year. 
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At  the  present  time  no  topic  is  of  greater  interest  to  surgeons  than  the  operar 
tive  treatment  of  diseases  of  the  stomach.  The  labors  of  Billroth,  Czemy, 
Wolfler,  Kronlein,  Maydl,  von  Hacker,  Hartmann,  Cuneo,  Moynihan,  Mayo 
Robson,  the  Mayos,  and  others  have  so  far  developed  the  surgery  of  the  stom- 
ach as  to  demonstrate  that  in  cases  of  cancer,  early,  thorough  operative  removil 
is  not  attended  by  an  unduly  high  mortality,  presents  no  insurmountable 
technical  difficulties,  prolongs  life  in  many  cases,  and  cures  permanently  t 
certain  number  of  unfortunates  otherwise  doomed. 

Murphy  collected  189  cases  of  operation ;  of  these,  17,  or  eight  per  cent,  lived 
three  years.  The  general  mortality  from  the  operation  was  fifteen  per  cent, 
There  were,  however,  a  few  recurrences  after  this  period.  A  certain  number., 
are  doubtless  permanently  cured.  The  statistics  of  von  Mikulicz's  clinic  'wew 
as  follows: 

Of  58  cases  who  survived  the  operation,  20  lived  from  six  months  to  eight  and- 
a  quarter  years;  of  these,  17  more  than  a  year,  10  more  than  two  years,  4  morr 
than  three  and  a  half  years;  the  last  4  still  remained  alive  and  well,  and  mighty 
therefore,  be  regarded  as  j)ermanently  cured. 

W.  J.  Mayo's  statistics,  Octol)er,  1905,  are  as  follows: 

Eeport  of  81  gastric  resections,  with  mortality  of  14.5  per  cent,  including  early 
operations:  34  patients  operated  uj)on  in  the  last  thirty  months  with  a  mortalit|; 
of  8  per  cent;  25  consecutive  with  1  death,  4  per  cent.  As  to  relief,  11  operate! 
upon  too  recently  to  be  of  value  as  to  cure;  5  failed  to  live  six  months;  38  lived 
six  months  to  a  year,  and  24  are  alive  now;  21  from  one  to  two  years,  and  13  alive} 
10  from  two  to  three  years,  and  8  alive;  4  from  three  to  four  years,  and  3  alive; 
as  only  16  were  operated  upon  more  than  three  years  ago,  this  gives  25  per  ceflt 
living  three  years.     One  is  alive  and  well  after  four  years  and  ten  months. 

In  discussing  the  symptoms  and  diagnosis  of  cancer  of  the  stomach  it  if 
to  be  borne  in  mind  that  most  advanced  cases  present  unmistakable  sympt0!n% 
such  that  the  diagnosis  is  entirely  simple,  but  that  when  this  stage  is  reached 
the  disease  has  spread  beyond  the  power  of  surgery  to  eradicate  it,  palliatioi 
is  alone  possible.  The  early  diagnosis  of  cancer  of  the  stomach  thus  becomei 
a  problem  of  the  greatest  importance.  Unfortunately,  there  are  no  clinidil 
signs  and  symptoms  enabling  us  to  make  a  certain  diagnosis  at  a  very  ear^j 
j^eriod  of  the  disease.  The  general  statement  was  formerly  made,  and  believed 
by  many,  that  when  a  palpable  tumor  was  present  the  disease  was  already  too 
far  advanced  for  radical  operative  relief;  further  experience  has,  howevcTi 
show^n  that  this  view,  w^hile  generally  true,  is  not  always  so.  As  has  beet 
pointed  out  by  W.  J.  Mayo  and  others,  a  small  movable  pyloric  tumor  may  Ix 
a  rather  favorable  sign  than  otherwise,  and  by  no  means  indicates  a  hopelcil 
condition.  Nor  is  the  absence  of  a  ])alpable  tumor  a  favorable  sign.  Tlie  moll 
lio])eless  cases  an*  tlu*  cancers  of  the  body,  ])osterior  wall,  and  cardiac  portion 
of  the  stomach;  lying,  as  they  do,  deeply  placed  behind  the  ribs,   tliey  maj 
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i  !n  A  ffitiil  issue,  aiiil  r'V«*n  ip-ow  to  a  lnr^e  size  Avitlioiit  at  anv  tiiiio  bceoni- 
[pciJpabl**. 

dictnin  of  modern  surgery  is  that  ease^  of  stomach  disturbance  pre- 

Sii§  symptoms  leading  to  a  suspicion  of  caucer  slioidd   be  tobl  the  exaet 

of  oi^r  knowledge  on  the  subject.     The  dangers  of  delay  shrnild  be  dwelt 

ADd  the  individual  given  the  opportunity  of  an  accurate  diagnoJ3is,  only 

linalde  liy   an  exploratory  incision.     The  risks  of  the  proeedirre  are  srnalb 

itifiinnution   thus  obtained  is  dctinite   and   furnislics  the  siirgt^un   with   a 

fttti  gtJt«le  to  the  radical  or  palliative  treatment  of  the  case.     Should  t!io 

liliuQ  he  found   inof>erahley  the  patient  will  have  suffered  hut  little  addi- 

pain    and   dis(*onifort,  and  need  l>e  confined   to  bed   only  a  few  days. 

with  proptT  nietlKMjs  of  sutiirin<r,  the  srwmer  he  is  out  of  lied  ttie  better, 

these   individuals  rapidly  lose  streng^th  wlicn  kept  recuinlji^ut,  and   ai*e 

'   velop   hyiKistatic   imeunnmia.      Witli   tliese   preliminary   rrtnarks   we 

d  to  discuss  the  eiuiracters  of  the  disease. 

J  tcix. — We  know  as  little  of  the  causes  of  cancer  of  the  stomach  as 

Lwi^T  cancers — ^nanicly^   very  little.      The   diseases  occurs   not   infrei]nently 

an  open  chronic  ulcer  of  the  stomach  or  upon  a  scar  where  an  ulcer 

rly  existed.     As  is  true  of  all  cancers,  trauma,  and  cs|)ecially  long-con- 

mecbanical  irritation,  api»c^ar  to  lie  to  some  extent  determining  factors 

Lthe  lucation  of  the  disease.     The  narrower  [X3rtions  of  tlje  stonuich  being 

to   more  mechanical   insults  are   the   seats  of  predilcction^ — ^i.  e.^   the 

portion  of  the  lesser  curvature,  the  pylorus,  less  often  the  cardla.     Sud- 

k direct  tr»uma  is  probably  a  very  rare  cause,  indeed.     In  a  certain  ])ropor- 

of  cases  there  will  have  lif*f*n  a  histi>ry  of  injury  to  the  abdomt'o  pn^ci-d- 

:tlie  sjmptimis  of  cancer,  in  many  of  these  the  growth  was  no  dnubt  present 

H*  time  Ihe  injury  was  received,  and  has  gnnvn  the  faster  as  tlie  result  uf 

MB   injury.      In   others   the   new  growth   ap|>t*ars,    nu   dun bt,   quite   indtv 

ally,  but  is  referred  hy  the  patient  to  g(ome  insignificant  injury  remem- 

to  have  oecurred  at  p>erhaps  an  unduly  remote  ^late, 

fOcccKREXCE, — (*ancer  of  the  stonuieh  is  the  most  frequent  seat  of  human 

The  percentage  of  its  occurrence  varies  in  different  statistics:  Welch 

it  a^  2L4  per  cent  of  all  cancers;  Virchow^  35  per  cent;  others,  as  high  as 

[percent.      The  disease  affects  men  and  women  equally.     It  is,  in  general,  a 

of  advanced  life;  two  thirds  of  the  rases  ix'curring  ljelwe<;^n  the  ages 

and  sixty  years.     It  does,  nevertheless,  occur  at  earlier  ages;  in  the 

and  fourth  decades,  an<l  even  earlier.      I  o}ierated  on  a  boy,  aged  fifteen 

for  an  und<jubted  carcinoma  of  the  stomach.     The  most  frequent  starting 

are  the  pylorus  and  the  lesser  curvature  close  to  the  pylorus;  the  latter 

ion  hieing  probably  the  more  frecpient  of  the  two.     About  three  fourths 

'  cancers  start  in  one  of  these  two  places,     Alxait  ten  per  cent  begin  in  the 

iia;  the  remainder  are  distributed  throughout  the  rest  of  the  stomach. 

Vaeieties. — Several  varieties  of  cancer  occur  in  the  stomach,  although  of 

great  moment  from  a  diagnostic  ix>int  of  view.     They  may  be  here  men- 
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tioiicd.  BniTTuanii's  classifioation:  { 1 )  ('iirciiiuma  simplex— careinonia  solidw 
(Borriiiauii).  Vv\h  iii  slriiiirs  nm\  lYVv^ulnr  masses,  with  a  variable  amom 
of  eonnective-t issue  stroma,  and  a  rurrtvsputuliiig  variability  in  rapiriity  ol 
growth.  (2)  ColJoiJ  cancx»r — originating  as  such,  or  a  degeneratitin  form 
from  XiUTiber  1;  of  slow,  soaietinies  of  ra[>i<l  growth.  (3)  Ditfnso  pjlyniorjilc 
ous-<*elled  cancor  (Borniiami),  An  iiifiUrating  cancer  without  niicroscHipic; 
bonndaries,  spreading  especially  in  the  snhseroiLs  tissue.  (4)  Cylinder-celled 
cancer,  of  slow  growth.  A  tuhulur  cani^i^r.  Tuhuhvs  limnl  with  *>ne  or  nioret 
layers  of  cylindrical  epitheliuTn.  (5)  Ghindnhir  euiieer,  adenoma  nialignuin. 
(G)  Mixed  forms.  Any  of  these,  with  the  exeejifion  of  the  diffuse  intlltratiuj 
form,  may  assume  the  tyjx?  of  scirrhous  careinonia. 

Maeroseopically,  we  may  distinguish  cireumserlWd  sharply  l>oniided  turaon 
of  the  stomach  wall  and  those  which  show  a  tendency  to  intiltration  more  or 
less  insidious  and  widespread  ;  a  xerx  large  part  of  the  stomaeli  n*ay  thus  be 
involved  in  the  growth.  The  stpniaeh  may  Ite  greatly  thickened  and  its  cavity 
much  diminished  in  sixe.  The  iiuxle  of  growth  of  cancer  of  tlie  stomach  k 
important  from  the  surgical  |>oint  of  view.  The  spread  of  the  disease  followf 
the  course  of  the  lymphntie  circulation  of  llie  stomach.  In  this  conueotlon 
it  is  to  be  borne  in  mind  that,  as  a  rnle,  onhj  ihose  tumors  oriyinaling  in  am 
confined  to  ike  pijhfriis  and  adjaceni  poriion  of  lesser  eiin^alure  arc  amenahU 
to  ope  rati  re  rcmovaL 

Lymphatics  of  tuk  Stomach, — The  course  of  lymphatics  of  the  stoiB- 
ach  was  carefully  worked  fmt  hy  Cuneo  and  ^fost     The  following  are  some  a 
the  imjiortant  data  as  given  hy  them: 

The  general  lynipliatic  cireulation  of  the  stomach  emptie?  into  a  series  of  \ym 
phatie  glands  grmijicd  aliont  the  celiac  axis,  "celiac  Imipli  glands;'  lying  b^him 
the  stomach  along  the  ujtjjcr  holder  of  the  pancreas,  extending  to  tlie  right  behim 
the  pvlorus  and  to  the  left  as  far  a?  the  spleen.    Before  arriving  at  tlicse  glands  th 
lymphatics  of  the  Ftonuieh  pass  througli  a  number  of  pmaller  glands  grouped  aloii 
the  lesser  and  greater  curvatures  and  about  the  cartlia.     According  to  the  am 
nient  of  the   lyuipli   ehanni'ls  in   reference  to  these  ghmds,   the   stomach   maj 
divided  into  tliree  ]}Tii|>hatic  territories,  including  both  anterior  and  posterior 
of  the  stomach : 

{1)  Tlie  largest  of  tliese  territories  drains  itself  into  lymph  glands  Bitnati 
along   the  leaser  curvature   and   near  the  cardiac — "  the  superior  gastric  lytn; 
glands/'    These  glantls  receive  the  l>7uph  from  the  largest  portion  of  both  aniens 
and  posterior  walls  of  the  stomach.     (2)  A  few  lymph  channels  and  lymph  glam 
are  to  be  found  along  the  right  half  of  the  greater  curvature  and  at  the  pyloru 
The  lyniph   current   is  from   left  to  right.     They  accompany   the  gastro-epiplo 
artery  and  are  more  numerous  in  the  vicinity  of  the  pylorus.     These  are  kno" 
as  *^  inferior  gastric  lyniph  ghinds,'"    They  rmpty  into  lympli  channels  parsing 
the  celiac  glands.     (3)  The  smallest  territon,  comju'ising  the  left  or  fundus 
of  the  greater  curvature,  empties  into  glands  lying  in  the  hilus  of  the  spleen, 
few  of  these  channels  pass  direct  into  the  celiac  glands  along  the  border  of 
pancreas. 
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Lvtnpfaaiic  iuvolveincnt  (X'curs  verv  eijrly  in  cancer  <>f  \hv  stotniii-h,  und  tlu* 

ility  fif  cure  depends  ujxjn   tlif   riidiral   if^jiHwid   id"   all    inlVvted   slrnc- 

Tbe  following   practical   deductions  derived   from    jiathulogicul   study 

iopemtive  results  have  heen  devolojied  liy  vrm  ilikidiez,  Ilartnmnn,  lloyni- 

Robson,  W.  J,  ilayo,  anc]  (ithers*.     Caneer  (if  tlie  lesser  curvature  requirea 

lemoval  of  the  entire  lesser  curvature  and  its  associated  lymphatics  as  far 

ric  artery^   including   the  lesser  omentum    (von   Mikulicz).      The 

1^  the  right  half  of  tlie  greater  curvature  are  also  to  be  removed, 

tkongh  not  always  infected*     In  cancer  of  tlie  jivlorus  both  of  these  groups 

infectcKl  at  an  early  date.     When  the  celiac  glands  are  also  infected,  their 

t>ral,   owing   to   their   fxisitionj    is   always   ditlieult,   frequently    iuipossible. 

fact  that  glands  are  enbirgc*d  does  not  necessarily  indicate  that  they  are 

latoud.     Enlarged  glands  occur  twith  in  uhi?r  and  ulcerating  careinoni' 

from  inflammatory  hyjKTjibisia  merely.     The  presenee  of  a  largf?  tunior 

not  necessarily  indicate  extensive  lymph  at  ie  infect  inn. 

Owing  to  the  arrangement  of  lymjihatic  drainage  iu  tlu^  stomach,  it  is  often 

dh]e  to  preserve  the  fundus  and  a  large  |uirt  of  the  grcuiter  curvature  with- 

risk.     The  actual  point  uf  seeticm  depends  upon  the  extent  of  disease;  it 

iild  lie  w^ll  to  tlie  left  of  the  group  of  ]»ylorie  glands  on  the  greater  curva- 

The  celiac  glands  once  pass^^d,  the  glands  lying  in  front  of  the  gre.it 

els   as  they   pass   through   tlie  diaphragm    are   involved,    the   disease   soon 

hes  the  thoracic  duct  and  so  the  general  blood  curiTut  at  the  junction  of 

Mi   internal  jugidar  and   subclavian   veins.      Involvement  uf  the  supra- 

eular  lymph  nodes  oirurs  at  a  jwrioel  of  tlie  dise^ase  when   it  has  ceased 

a  surgical  interest. 
rr.3tfATOGKNOiTs  Inkkctiox. — lu  additjuu  to  lymphatic  infection,  hematog- 
infection  through   tlie  gastric  and   utbcr  veins  occurs   chiring  tlie   later 
of  the  disease,  or  even  sometimt*s  quite  early.      In  this  maimer  a  rap- 
ppawing  metastatic  carcinoma  nf  the  liver  may  exist  as  a  large  tumor  or 
i,  even  1x*fore  the  cam^T  of  the   stomacli   has  beeouie   pal|)able,   or  has 
tl  markc*d  gastric  distiirhances.     By  direct  extension  cancer  of  the  stom- 
iDVttiles  the  surrounding  organs,  the  transverse  colon,  the  abdominal  wall, 
dllo<]enum,   bile   passages,   and   liver.      Infection   of   the   jx^ritoneum   with 
cells  occurs  when   the   peritoneal    coat  of   the   stomach    is   penetrated. 
serondar\'  carcinoniata  of  the  peritoneum  apfK^ar  as  numerous,  minute, 
or  pinkish  nodules  scattered  over  the  serous  covering  of  the  stomach,  the 
nding  viscera  and  the  abdominal  wall.     At  first  they  are  the  size  of  the 
of  a  pin;  later  they  may,  if  the  patient  survives,  grow  into  considerable 
masses.     The  condition  is  associated  with  an  aecumulatiou  i>f  clear  or 
d-tftained  fluid  in  the  abdomen   fcanccrous  j>eritonitis).     Sotmer  or  later 
I5ancer  of  the  stoniacb  is  acted  upim  by  the  gastric  juice,  breaks  down  on 
faci>,    and    undergoes   destructive    ul(H>ration.     According    to    the    char- 
and  shape  of  the  tumor,  cavities  iu  the  tumor  mass  are  thus  created, 
rbroadi  UDdemiined,  or  fungating  cancerous  ulcers. 
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Penetration  of  the  abdominal  wall  may  produce  secondary  tumor  masses 
in  the  skin  and  subcutaneous  tissues.  Rarely,  ulceration  and  perforation  takes 
place  with  the  formation  of  a  gastric  fistula.  Perforation  of  an  ulcerated  car- 
cinoma into  the  cavity  of  the  peritoneum  causes  purulent  peritonitis.  Other 
complications  may  occur — septic  thrombosis  of  the  portal  vein,  hemorrhage 
from  the  erosion  of  vessels,  etc.  The  wall  of  the  stomach  not  occupied  by  the 
cancer  early  undergoes  important  changes ;  among  them,  a  catarrhal  gastritis  is 
soon  developed  and  general  atony  of  the  entire  stomach  wall.  The  character 
of  the  gastric  secretion  is  changed.  There  is  usually  diminution  or  absence  of 
HCl.  Motor  insufticiency ;  fermentative  changes,  the  formation  of  lactic  acid, 
bacterial  multiplication,  etc. 

Symptoms,  Course  of  the  Disease,  and  Diagnosis  of  Gastric  Cancer. 
— The  symptoms  of  cancer  of  the  stomach  vary  a  good  deal  in  different  cases, 
according  to  the  situati<m  of  tlie  tumor  in  the  stomach.  A  growth  occupying 
the  pylorus  or  cardia  will  usually  cause  pyloric  stenosis  or  symptoms  resem- 
bling obstruction  of  the  lower  end  of  the  esophagus,  respectively,  although  in 
cancer  of  the  cardia  obstructive  symptoms  may  be  long  delayed  or  even  absent 
That  is  to  say,  when  the  cancer  obstructs  the  pylorus  or  cardia,  in  addition  to 
r^idly  progressive  digestive  disturbances — vomiting  of  food,  pain,  and  other 
symptoms  to  be  sj)okcn  of  later  in  detail — the  patient  will  rapidly  emaciate 
from  actual  starvation.  The  loss  of  body  fluids  will  be  especially  noticeable^ 
There  will  be  a  gradual  drying  up  of  the  entire  organism.  The  panniculus 
adiposus  will  disapi)ear,  the  skin  may  he  picked  up  readily  in  folds.  The 
amount  of  urine  will  be  small.  The  watery  constituents  of  the  blood  will  be 
diminished.  The  content  of  hemoglobin  in  such  dehydrated  blood  may  long 
remain  normal,  although  the  total  quantity  in  the  body  is  doubtless  diminished. 
The  picture  is  that  alread\'  described  under  pyloric  stenosis  from  any  cause^ 
and  is  not  characteristic  of  cancer. 

When  the  tumor  is  so  situated  that  no  obstruction  to  the  passage  of  food 
occurs,  the  patient  will  suffer  from  digestive  disturbances  of  a  progressive  cha^ 
acter;  but  the  effect  upon  the  organism  af  large  will  be  different.  The  patient 
may  not  lose  much  body  weight,  the  subcutaneous  fat  will  be  to  a  great  extent 
preserved,  but  he  will  be  affected  by  a  profound  degree  of  anemia.  The  degree 
of  anemia  may  reach  a  higher  grade  than  in  almost  any  other  disease.  The 
hemoglobin  may  fall  to  forty  to  thirty  or  even  fifteen  per  cent  of  the  nonnal 
amount.  The  color  of  the  skin  is  a  peculiar  white,  yellowish-white,  or  gray. 
Edema  of  the  feet  and  legs  is  often  present.  The  general  appearance  of  these 
patients  is  typical  of  the  cancerous  cachexia.  They  become  feeble,  weak,  and 
very  miserable.  As  pointed  out  by  von  Mikulicz,  a  pretty  severe  grade  <rf 
anemia  may  exist  in  these  cases,  and  yet  they  may  still  be  amenable  to  opert- 
tion,  assuming  that  the  local  disease  has  not  advanced  too  far — i.  e.,  a  generally. 
cachectic  appearance  is  not  in  itself  an  absolute  contraindication  to  operation. 

Digesfive  Dlsiurhances. — The  digestive  disturbances  produced  by  cancer  of 
the  stomach  are,  in  the  early  stages,  simply  those  of  gastric  dyspepsia.     Thb 
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\kni3  suffer  from  loss  of  appetite,  usually   absolute;   they  have  a  coated 

'^  A  bad  taste  in  tlie  mouth;  pyrosis.     In  about  ninet>   per  ceut  of  tbe 

i'  IS  vomiting.     The  character  of  the  vomiting  varies  in  different  cases. 

i  r  of  the  pylorus  vomiting  is  often  the  first  ^^ymptom  to  attract  the 

ilient's  attention^  and  is  due  to  pyloric  stenosis.     The  vomiting  may  come  on 

once  after  eating  or  }>c  delayed  for  an  hour  or  two;  or  at  first  t!ie  patients 

r  onlv  vomit  every  other  dav  or  once  a  week.     The  vomited  material  will 

It  show  the  characters  of  motor  insufficiency  of  the  stomach.     Except  in 

in  which  cancer  is  grafted  on  tiie  hase  of  a  chronic  ulcer,  there  will 

tnosl  eases  be  absence  of  free  HCl  in  tlie  vomited  material  and  laetie-acid 

tation.     As  already  notedj  in  those  cases  of  cancer  follnwiug  ulcer  of  the 

ach,  HCl  may  be  increased  or  normal  througliout  the  disease;   in  these, 

icid  fermentation  will  be  absent.     As  the  disease  progresses,  %'omiting 

ly  becomes  a  more  frecjuent  and  marked  symptom. 

In  cancers  of  the  lesser  curvature  or  other  portion  of  the  stomach  not  caus- 

truetion  to  the  passage  of  food,  although  couuuonly  attended  hy  vomit- 

the  symptom  is  apt  not  to  be  so  prominent  nor  so  early  in  its  appearance; 

may  be  absent.     Carcinoma  of  the  cardia  causing  obstruction  is  attended 

>|ire<ly  or  immediate  regurgitation   of  fo<:id.      When   no  such   obstruction 

the  disease  may  run  a  latent  course;  for  a  long  }>eriod  no  vomiting  may 

Of  the  symptom  vomiling  it  must  then  be  said  that  it  is  very  variable, 

Dot  fce  regarded  as  in  any  way  characteristic.     In  some  eases  vomiting 

present  for  a  number  of  weeks  and  theu  subside,  so  that  the  patient 

longer  vomits  for  a  considerable  period.      In  other  cases  there  will  be  no 

ItiBg  at  all  until  shorlly  before  the  patient's  death. 

Prim, — ^Although  pain  is  a  very  constant  symptom  of  cancer  of  the  stomach, 
it  is  present  in  more  than  ninety  per  cent  *>f  the  cases;  it  cannot  Ije  said 
be  a  characteristic  symptom.  It  is  often  present  after  eating  as  a  dull,  con- 
pain  in 'the  stomach,  or  in  other  cases  a  similar  pain  may  be  present  all 
lime,  irresfiective  of  the  ingestion  of  food.  In  other  cases  the  pain  will 
in  sharp  severe  attacks,  referred  to  the  site  of  the  cancer  in  the  stomach 
idiating  in  various  directions.  As  the  disease  progresses  the  pain  is 
ZTOW  more  severe. 
Gastric  M ot i I t(y.— Is  early  all  cases  of  cancer  of  the  stomach,  with  very  rare 
exhibit  sooner  or  later  marked  evidences  of  motor  insufficiency; 
ention  and  stagnation  of  food  for  abnormal  periods.  The  cases  may  be 
iped  in  two  classes:  Cases  of  pyloric  cancer  or  of  cancers  of  the  lessc*r 
tiire^  involving  the  pylorus  and  causing  obstruction,  exhibit  marked  evi- 
iof  loss  of  motor  function  early  in  the  disease.  Cases  not  causing  obstruf*- 
no  matter  where  situated,  exhibit  the  same  signs  in  a  lesser  degree  and 
a  later  period  of  tl)e  disease,  as  a  result  of  the  general  atony  of  the  stomach 
fl,  inclnding  both  mucous  and  muscular  coats. 

Chantjes  in  the  Secreiion  of  (he  Stomach, — In  most  eases  of  carcinoma  of 
slouiaah,  atony  of  the  mucosa  and  the  lesions  of  chronic  gastritis  occur 


64 


SURGICAL  DISEASES   OE   THE   STOMACH 


earlj  iu  tlie  disease.     The  secretion  of  IK/]  is  !<?|x^e(lily  diiiiiniHlied,  and  in  a 
liirge  projwrtion  of  cases  disa])|^^iears  as  free  JH1,  idtliongh  a  diniinisbed  quan- 
tity appears  still   in   coiriLiDiition.      The    ferniiiit   }ic^psin   is   also  diminished, 
aithoiigh  to  a  less  extent  and  less  rH|)i(llv   tljjui   liri.      As  already   note*!,  an 
exception  mYnrrs  in  liaise  eases  of  elimnie  ulcer  nf  the  stonjarh  witli  ini|j]anta- 
tion  of  eareinoina  upon  tlie  base  of  the  iiletT.     In  tliese,  excels  of  11(1  may  1ip 
present  tlironghont  tlic  disrase  or  disappear  only  at  a  very  late  period.     Along 
with  djsapjiearanee  of  II CI  there  occur  fermentative  changes  in  the  stomach, 
increase  of  bacteria,  sarcina\  and  notably  lactic-acid  fermentation.     The  pre*- 
ence  of  lactic  acid  is  regarded  by  most  observers  as  lii^hly  suggestive  of  car- 
cinoma, since  it  occnrs  only  rarely  in  other  cnnditiims,  primary  gastric  atony 
with  severe  chronic  gastritis  alone  excepted.     (Butyric  and  acetie-acid  ferinen* 
tation  may  also  occur,  but  are  not  signs  of  marked  tliagiiostic  value.)     Unfortu- 
nately, the  apparance  of  laetic-aeid  fermentati<m  is  not  f»fteu  an  early  synjj> 
torn;  usually  the  diagnosis  can  l>e  matle  liy  oilier  signs  and  symptoms  before 
this  sign  apfjears;  the  format  inn  tif  a  tumor,  eacbexia,  symptoms  of  marked 
pyloric  stenosis,  etc.,  and  therefore  from  the  surgical  stand |x:»int  as  an  earl? 
indication  for  radical  operation  it  has  but  little  value.     In  cases  where  the 
symptoms  render  the  diagnosis  of  cancer  of  the  stomach  probable,  tlie  presence 
of  lactic-acid  fermentation  is  strong  confirntatory  evidence.     Should  no  tuaior 
be  felt,  the  caueer  is  probably  hidden  lieueath  the  costal  arch  in  the  eardia  or 
the  posterior  wall  of  the  stomach.     Such  eases  are  nearly  always  incurable  by 
operation;  the  tinnor  will  often  W'  fouud  of  large  size. 

Blet'iling. —  lite  presenre  of  smaU  quaniHics  of  blood  In  (he  vomited  mat- 
iers  is  one  of  ihe  mod  ronslanf  accompaiiiments  of  emirer  of  fho  sfomack, 
altlKiugh  not  always  at  an  early  stage.  Large  hemorrhages,  siieli  as  occur  froin 
gastric  ulcer,  are  rare.  The  bhio<l  may  only  be  recognizable  under  the  micro- 
»cope  as  hem  in  crystals,  or  Ijy  giving  the  characteristic  spectrum  of  hematin 
in  the  s|iectntseo]Te.  In  other  eases  these  patients  will  vomit  a  reeognixable 
quantity  of  Idood  every  day,  so  that  in  the  aggregate  they  lose  a  good  deul 
of  hlood  in  this  way, 

Formaiion  of  Palpable  Tumor. — The  presence  of  a  palpable  tumor  in  cases 
of  cancer  of  the  stomach  is  the  most  jiositive  diagnostic  sign.  As  already  iudi* 
eated,  it  is  b}'  no  means  always  discoverable,  and  whim  found  only  too  often 
the  case  has  passed  beyond  the  stage  when  curative  o]x*ration  is  possible.  Fuder 
favorable  comlitiims  tumors  of  tlie  pylorus  eai^  Im:^  pal|>ated,  tumors  of  the 
pyhjric  jKirtiou  of  tlic  lessor  curvature  sometimes.  The  nearer  they  are  to  the 
pylorus  the  more  readily  are  tliey  to  he  felt.  Tliose  of  the  greater  curvature 
can  usually  1k^  felt  if  not  too  far  toward  the  left.  Tumors  of  the  fundus  ancl 
eardia  only  when  they  have  attained  a  large  size;  they  may  then  descend 
far  enough  during  deep  ins|>iration  to  give  a  sense  of  resistance  rather  than  of 
a  distinct  tumor  mass. 

The  size  of  tlu*  tumor  varies  from  that  of  the  last  joint  of  one*s  thumb  to 
a  large  massive  growth  as  large  as  a  man's  fist^  or  in  casc»s  of  diffuse  eareiuoma, 
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irolring  the  grenter  curvature,  the  entire  greater  curvature  as  far  as  palpable 

IT  be  plainly  outlined  as  the  lower  bonier  oi  n  inassive  tumor  whose  upper 

is  lost  beneath  the  rib?.     The  eonftisience, — The  sensation  transmitted 

examining  fingers  is  usually  that  of  uluiost  stony  linrdness.     The  .shape. 

Tumors  of  the  pylorus  often  liavc  a  roundeil  or  ovoid  sfjape.     When  the  lesser 

flture  is  involved  and   the  tumor  is  polpable,   it  may  feel  creseentic  or 

shape^d.     A  similar  shape  is  given  to  tumors  of  the  pylorus  anrl  lesser 

ture  when  the  original  growth  hceiimes  fusrd  with  the  seeoudary  glandn- 

ttimors  along  the  lesser  eun^ature. 

Tinn'*rs  of  the  greater  curvature  may  be  of  any  shape — i,  e.,  rounded,  eir- 

Bn^Tihetl  pkuiues  or  nodules,  or  diffuse  sausage-slmjMxl  masses,  etc.    Secondary 

Irolvenient  of  the  glands  in  gastrocolic  omentum  may  give  the  lower  border 

nodular  and  uneven  surface.     Tn  most  cases  tlie  surface  of  gastric  cancers 

HiiMniooth  through  the  abfloniiual  wall.     The  ease  with  which  these  tumors 

^^pe  p«lj»ated   varies  greatly,  irresju^ctive  of  their  situation.      In  the  ease 

tn  individual  who  has  still  firm  muscles  and  a  well-marked  panniculus,  no 

ttDor  may  be  felt,  or  siuiply  a  scuse  of  rc^sistance;  a  similar  tuumr  in  the  belly 

t  flabby,  thin  old  woiuan  wlio  has  iKirue  nuiuy  children  may  be  grasped 

Ehreen  the  fingers,  and  if  situated  in  the  pylorus  or  greater  curvature,  and 

I  Jidhen;*nt,  may  l»e  uioved  frt^ely  here  and   there  from  one  side  of  the  l)el!y 

tie  other.     1  have  iu  mind  such  a  case  sei^n  a  few  days  since:  a  cai-einoma  of 

» i^r^BteT  curvature  aud  posterior  wall  near  the  pylorus,  in  the  stomach  of 

old  woman  with  nuirked  gastroptosis.     The  mass  felt  as  largo  as  a  hen*s 

t    It  was,  in  fact,  a  flat  phupic*,  circular  in  shape,  about  an  inch  in  thick- 

»  itid  two  inches  and  a  half  in  diameter.     Tlic  home  of  the  tumor  was  a 

ftV:  to  the  left  of  the  mid<lle  line  at  llio  level  of  the  umbilieug;  from  here  it 

be  moved  into  either  flank,  downward  nearly  to  the  pnbea,  or  upward 

til  the  right  lobe  of  the  liver;  this  last  niovement  wlien  tlie  tiimnr  was 

well  beneath  the  liver  alone  caused  a  little  pain,     (For  further  details 

characteristic  mobility  of  gastric  tuuiors,  see  section  on  tlie  Diagnosis 

ji>rs  <»f  tlie  Abdomen,) 

Tendrmes^, — The  tenderness  of  cancers  of  the  stomach  varies  greatly.     The 

may  l»c»  quite  insensitive.     In  ntlicr  cuscs  tenderness  iu  varying  degrees 

be  present,  but  will  rarely  be  as  marked  as  iu  cases  of  ulrer  of  the  stom- 

Tumors  of  the  eardia  and  lower  end  n{  the  gullet  are  ofttm  accompanied 

Jcrae^s  on  finn  pressure  over  the  Iriwer  end  of  the  stprmini, 

; — Fever  of  an  irrcgidar  character  may  occur  during  the  progress  of 
iliKaae.     It  has  no  diagnostic  significance. 

The  Bowels. — Constipation  of  the  lM>wels  is  usually  present  in  cancer  of 
ftaniacb.  Diarrhea  sometimes  occurs  during  the  later  stages  of  the  disease. 
DmrEREXTiAJ.  Diagnosis  of  Cancer  of  the  STOMAru, — ^As  already  indi- 
l^  the  cours^e  of  tlie  disease  and  the  symptoms  produced  by  cancer  of  the 
vary  greatly.  Tlie  cases  luay  lie  l>road!y  diviiled  into  two  groups: 
fty^^  in  which  the  tumor  o]jpo8e8  no  mechanical  obstruction  to  the  paa- 


Fer€rr 


f 


66  SURGICAL  DISEASES   OF  THE   STOMACH 

sage  of  food  through  the  stomach.  (2)  Those  in  .which  such  obstruction  i« 
present.  The  second  group  may  be  subdivided  into:  (a)  Cancer  of  the  pylorus; 
(6)  cancer  of  the  cardia. 

Cancer  with  no  Mechanical  Obstruction. — The  cancer  may  be  anywhere  in 
the  stomach.  It  is  most  often  on  the  lesser  curvature,  much  more  rarely  in 
the  fundus,  sometimes  in  the  greater  curvature  or  posterior  wall.  According  to 
its  situation  and  size,  a  tumor  may  early  be  present,  or  there  may  be  no  palpable 
tumor  throughout  the  course  of  the  disease.  These  patients  begin  to  suffer  from 
symptoms  of  gastric  dyspepsia,  and  soon  present  marked  symptoms  of  chronic 
gastritis.  They  may  or  may  not  vomit.  Bleeding  is  rarely  observed  early  in 
the  disease.  There  is  absence  of  free  HCl  in  the  gastric  contents,  and  later  the 
appearance  of  lactic-acid  fermentation.  The  signs  of  motor  insufficiency  are 
slowly  developed  not  as  the  result  of  obstruction,  but  of  gastric  atony.  The 
general  health  undergoes  progressive  deterioration,  anemia  of  a  severe  grade 
develops,  ending  in  cancerous  cachexia.  These  patients  do  not  necessarily  be- 
come emaciated  ;  the  general  drying  up  of  the  tissues  seen  in  pyloric  and  cardiac 
obstruction  is  absent. 

If  no  tumor  is  felt,  the  diagnosis  is  often  not  made  until  late  in  the  dis- 
ease. These  patients  are  apt  to  be  treated  for  gastritis,  atonic  dyspepsia,  some- 
times for  chronic  ulcer  of  the  stomach.  In  some  cases  involvement  of  the  liver 
or  biliary  passages  or  pancreas  will  point  to  disease  of  these  structures  rather 
than  to  the  stomach  as  the  origin.  A  massive  tumor  of  the  liver  or  of  the 
gall-bladder  may  develop  and  be  readily  palpable,  while  the  cancer  of  the  stom- 
ach remains  comparatively  small  or  hidden  from  palpation. 

Involvement  of  the  biliary  passages  and  pancreas  will  often  produce  jaun- 
dice, etc.,  and  lead  to  a  probable  diagnosis  of  gall-stones  or  of  primary  cancer 
of  the  gall-bladder  or  papilla  of  Vater,  etc.  If  the  tumor  is  in  the  greater 
curvature,  and  involves  the  transverse  colon,  it  may  be  difficult  before  opening 
the  belly  to  say  whether  the  growth  is  in  the  stomach  or  intestine.  In  thii 
group  of  cases  the  duration  of  life  varies  from  a  few  months  to  several  yeaA 
As  already  stated,  after  a  positive  diagnosis  can  be  made  from  clinical  sigm 
and  symptoms,  the  average  duration  of  life  is  one  year.  These  patients  may 
die  of  exhaustion,  from  interference  of  function  caused  by  metastatic  tumors, 
or  from  pneumonia.  In  a  certain  number  of  eases  the  disease  may  run  its  course 
even  until  a  few  weeks  before  a  fatal  termination  with  only  a  gradual  deteriora- 
tion of  the  general  health  and  no  marked  symptoms  referable  to  the  stomachy 
so  that  the  patient  may  not  consult  a  physician  imtil  very  late  in  the  disease. 
The  tumor  may  even  occupy  the  pylorus  and  produce  no  obstructive  sympton* 
until  within  a  few  days  of  the  patient's  death.  In  a  few  cases  metastatic  tumon 
may  form  in  distant  parts  and  produce  characteristic  signs  and  symptoms,  the 
tumor  of  the  stomach  remaining  unsuspected  until  autopsy. 

Cancers  of  the  Pylorus  with  Obstruction. — While,  as  stated,  cancer  of  th« 
pylorus  does  not  necessarily  cause  obstructive  symptoms,  and  may  run  its  cours 
to  a  fatal  issue  without  such  symptoms,  the  typical  picture  in  these  cases  ii 
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rof  pyloric  strnosis  eimiing  od  early  in  the  disease.  Tliese  are  Uie  cases 
h  a  palpable  tumor  is  often  developed  very  soon.  A  probable  diagnosis 
sometimes  be  made  at  a  time  when  radical  removal  and  cure  of  the  disease 
gtiD  possible.  They  are  thus  the  oases  interesting  to  surgeons.  In  another 
even  more  frequent  group  of  cases  the  growth  Ijogins  in  the  lesser  curva- 
and  advances  to  the  pylorus,  causing  obstruction.  lu  these  tljr  formation 
a  {talpable  mass  and  the  symptoms  of  pyloric  ohsiruction  are  longer  delayed* 
the  typical  cases  originating  in  the  pylorus,  the  syuijitoms  may  he  briefly 
pitulated.  Severe  digestive  disturbances  come  on  rapidly.  Frequent  vom- 
is  a  constant  early  sjmiptom.  The  secretion  of  the  stoTitach  contains  no 
IICL  Fermentative  changes  occur  early  and  arc  marked,  notably  lactie- 
id  fermentation.  The  patient  emaciates  rapidly.  There  is,  as  already 
bed  under  pyloric  stenosis,  rapid  diminution  of  body  fluids  and  a  gen- 
nl  drying  up  of  the  system.  Anemia,  as  indicated  by  tests  for  hemoglobin 
Bd  Wood  counts,  is  not  marked  or  is  absent.  The  degree  of  dilatation  varies 
a  different  eases,  according  to  the  degree  of  obstruction.  It  may  be  very 
piked  or  slight,  even  absent,  (See  Pyloric  Stenosis.)  The  early  formation 
■  i  pyloric  tumor  greatly  aids  the  diagnosis. 

I    It  is  not  possible  to  differentiate  chronic  ulcer  with  peripyloric  thickening 

I  '        V«*d  obi=truetion,  accompanied  by  a  dilated  stomach,  from  chronic  ulcer 

jcb  cancer  has  been  developed.     A  tumor  may  lie  present  in  each;  in 

the  general  nutrition  may  be   profoundly  affected.      An   excess  of  free 

n  may  be  present  in  either  case.     In  the  absence  of  a  tumor,  uiotor  iusuffi- 

iency  due  to  primary  gastric  atony  may  lead  to  an  error  in  diagnosis.     This 

idition  is  much  more  rare  than  cancer.     The  symptoms  and  signs  are  not 

the  same  sense  distinctly  progressive,  as  in  cancer.     The  other  benign  causes 

pyloric  stenosis,  ulcer,  pressure  u|K:>n  the  pylorus  by  tumors  or  by  acute  or 

DTHUc  exudates  (perigastritis);  further,  obstruction  of  the  pylorus  or  duode- 

in  ga^roptosis  due  to  angulation  must  be  considered.     The  diagnosis  of 

ennditious  has  already  l>een  spoken  of.      The  chemical   and  microscopic 

tion  of  the  gastric  contents  furnishes  valuable  aid  in  these  cases.     As 

it  the  beginning  of  this  section,  it  is  usually  dithcult,  frequently  irapos- 

to  make  an  early  positive  diagnosis  of  gastric  cancer  without  an  incision. 

give  dyspeptic  symptoms  in  an  individual  during  the  cancer  age,  such 

It  the  local  and  general  signs  and  symptoms  render  a  diagnosis  of  cancer 

,Ue,  are  a  sufficient  indication  for  a  small  exploratory  incision. 
Cancer  of  the  Cardia. — Cancer  of  the  cardia  causing  obstruction  presents 
signs  and  symptoms  of  cancer  of  the  lower  end  of  the  esophagus  or  of  cardio- 
The  lower  end  of  the  gullet  often  liecomes  much  dilated.     These  patients 
the  jskame  sort  of  disturl>auce  of  nutrition  as  accompanies  pyloric  stenosis 
i.e.,  they  undergo  nioi^e  or  less  ra|>id  stnrvatinn-     As  the  i»hst ruction  becomes 
markedf  inability  to  swallow  food  or  llip  immediate  regurgitation  of  the 
lowed  Ix'couies  a   im>mineut  syniptnui.     As  nlrcfidy  stated,  pain  and 
on  pressure  felt  behind  the  lower  part  of  the  sternum  ia  regularly 
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present  If  the  obstruction  continues,  death  from  starvation  is  the  result.  Ii 
some  cases  the  obstruction  will  be  temporarily  relieved  by  ulceration  and  slough 
ing  of  the  tumor  tissue.  Many  cases  of  cancer  of  the  cardia  or  cardiac  portioi 
of  the  stomach  cause  no  obstruction,  the  disease  may  run  an  almost  entirelj 
latent  course,  no  tumor  can  be  felt  in  any  case,  and  the  esophageal  bougie 
passes  into  the  stomach  without  difficulty.  The  patients  suffer  from  the  symp- 
toms of  gastric  dyspepsia,  and  sooner  or  later  become  cachectic.  In  some  cases 
it  has  been  possible  to  make  the  correct  diagnosis  with  the  esophagoscope.  Oc- 
casionally the  eye  of  a  stomach-tul)e  introduced  for  diagnostic  purposes  may 
bring  away  a  fragment  of  tumor  tissue. 

Examination  of  the  Gastric  Contents. — ^While  the  surgeon  will  rarely 
if  ever  analyze  the  contents  of  the  stomach  himself,  but  will  nearly  always 
place  this  task  in  the  hands  of  a  skilled  pathologist,  the  following  brief  descrip- 
tion of  the  method  of  determining  hydrochloric  acid  and  lactic  acid  may  be 
useful  to  those  who  have  not  access  to  a  pathological  laboratory.  The  details 
are  quoted  by  permission  from  F.  E.  Sondern :  As  has  already  been  noted  in 
discussing  the  diseases  of  the  stomach,  absence  of  hydrochloric  acid  in  the 
presence  of  other  concomitant  signs  and  symptoms  suggests  the  presence  of 
cancer,  but  by  no  means  proves  it;  nor  does  a  very  high  percentage  of  hydro- 
chloric acid  prove  the  presence  of  ulcer  of  the  stomach.  The  presence  of  lactie 
acid  is  suggestive  of  cancer,  and  occurs  perhaps  rarely  in  other  conditions, 
still  it  cannot  be  considered  as  conclusive  evidence  of  cancerous  disease.  In. 
this  regard  it  may  be  stated,  as  with  reference  to  other  surgical  conditions,  tho 
diagnosis  is  rarely  to  be  made  by  the  laboratory  findings  alone.  The  ordinary 
methods  of  clinical  observation,  the  careful  physical  examination  of  the  patient, 
and  a  comprehensive  history  of  the  case  will  always  remain  our  most  impor- 
tant aids  at  arriving  at  a  proper  diagnosis.  The  laboratory  findings,  while  at 
times  very  valuable,  are  at  best  but  confirmatory  evidence. 

Method  of  Gastric  Analysis. — The  procedure  is  as  follows:^ 

The  patient  is  given  an  Ewald  test  breakfast,  consisting  of  one  baker's  roll, 
without  butter,  weighing  about  35  gms.,  and  300  c.c.  of  water  or  weak  tea  withont 
milk  or  sugar,  on  an  empty  stomach.  One  hour  after  ingestion  the  contents  of  the 
stomach  are  expressed  by  tube  without  the  use  of  water.  While  a  more  elaborate 
examination  may  be  useful,  at  least  the  following  determinations  should  be  made: 

Total  quantity  (normal,  40  c.c.  to  200  c.c). 

Total  quantity  of  filtrate  (normal,  20  c.c.  to  140  c.c). 

Pree  hydrochloric  acid  (normally  present). 

Lactic  acid  (normally  absent). 

Total  acidity  (normal,  1.5  to  3.0  gms.  per  mille).    Scheme  "A." 

Total  hydrochloric  acid  (normal,  1.15  to  2.48  gms.  per  mille).     Scheme  "  E. 

Total  free  hydrochloric  acid  (normal,  0.09  to  1.09  gms.  per  mille) 
Scheme  "  D." 

* F.  E.  Sondern,  "Fowler's  Surgery."     W.  B.  Saunders  Company. 
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ToUl   combined    hydrochloric    acid    (normal,   0.2i    to    L49   gms.   per    mille), 

ToUJ  acidity  due  to  orgaoic  acids  and  acid  salts  (normal,  6.2  to  0.88  gm.  per 
oilltf).    Scheme  "  F/' 

Prt««*Dce  of  free  bydrocliloric  acid  {vide  infra)  is  nio^t  easily  demonstrated 
tith  Topfer's  test.  The  addition  of  one  or  tw^o  drops  of  0.5  per  cent  alcoholic 
•olulioa  of  dimethyl-am ido-azo-bcnzol  to  a  small  nmount  of  gastric  contents  imme- 
dutdy  produces  a  bright  chorry-rcd  color  if  free  hydrochb>ric  add  is  present. 
Thi5  lest  is  preferable  to  others  on  account  of  its  delicacy  and  the  stability  of  the 
foment.  Lactic  acid,  if  present  in  considerable  amount,  will  produce  an  orange 
color;  but  if  any  doubt  exists,  the  hirtid  acid  can  he  removed  by  treating  the  speci* 
mm  with  ether  before  the  test  for  free  hydrochloric  acid  is  applied. 

Presence  of  lactic  acid  in  sufficient  amount  to  be  of  clinical  importance  can  be 
deracmst rated  by  the  Strauss  test.  The  graduated  separating  funnel  is  fdlcd  to 
thf  5  c.c.  mark  with  filtered  gastric  contctits,  pure  ether  is  added  to  the  2o  c.c* 
mirk,  nod  this  is  thoroughly  shaken.  After  the  liquids  have  separated,  the  stop- 
cock is  opened  and  all  but  5  c.c.  allowed  to  escape.  Distilled  water  is  now  added 
to  tht»  25  c.c.  mark,  sliaken,  and  followed  by  two  drops  of  I  he  reagent,  consisting 
of  a  freshly  made  1  to  10  dilution  of  tincture  of  ferric  chlorid  in  water.  The 
prtseare  of  lactic  acid  is  .shown  l\v  a  decided  green  color. 

Schemes, — "  A."  Total  acidity. — To  10  c.c.  filtered  gastric  contents  add  2 
ifop^  of  1  per  cent  nh^oliolic  solution  plienol[drthalcin  ( indualor).  Titrate  with 
A  normal  sodium  hydrate.  For  example,  7  c.c.  ^  \.  NaOU  used.  7  X  0.00365 
=  0.0255  gm.  total  acidity  in  10  c.c.  gastric  contents,  expressed  as  HCl. 0.0255  X 
100:=: 2,55  gms.  total  acidity  per  mille  (per  thousand). 

"B/'  Free  acids  and  acid  salts. — To  10  c*c.  filtered  gastric  contents  add  2  to 
Hropg  1  per  cent  aqueous  solution  sodium  alizarin  sulfonate  (indicator).  Titrate 
with  ,iy  normal  potiiura  hydrate.  For  example,  4.9  c.c.  ^\  N.NaOH  used.  4.9  X 
000165:^0.0178  gm.  total  free  acids  and  acid  salts  in  10  c.c.  gastric  contents, 
cpnsied  as  HCl. 0.0178  X  100  ^  1,78  gms.  total  free  aetds  and  acid  salts  per 
^llilfe  (per  thousand), 

^•"  Total  combined  hydrochloric  arid. — **A/*  as  above,  2.55  minus  "  B,"  as 

lAm^,  1.78=^0.77  gm.  total  combined  hyilrochbric  acid  per  mille  (per  thousand). 

D."  Total  free  hydrochloric  acid. — To  10  c.c.  filtered  gastric  contents  add  a 

fci  drops  of  0.5  per  cent  alcoholic  solution  dimethyl-amido-azo-benzol  (indicator). 

jritinte  with  ^  normal  sodium  hydrate.     For  example,  3.1  c.c    ^  N.NaOH  used. 

fjj  X  0.00365  ^  0.0113  gm.  total  free  hydro<ddoric  acid  in  10  c.c.  gastric  contents, 

(0,0113  X  100=  1.13  gms.  total  free  hydroc^doric  acid  per  mille  (per  thousand). 

**£,**  Total    hydroc!doric    acid.— ^^  C,- '    as    above,    0.77    plus    "  D/'    as    above, 

:*n  =  l.W  gms.  total  hydrochloric  acid  per  mille  (per  thousand). 

t<pr^  Total  acidity  due  to  organic  acids  and  acid  salts. — **  B/'  as  above,  L78 
Unas  **  D,'^  as  above.  1.13  =  0.65  gm.  total  acidity  due  to  organic  acids  and  acid 
j££  pet  mille  (per  thousand). 


Sareoma  of  the  Stomacli*- — ^Sarf^onia  of  the  stomach  is  more  frequently  a 
istali«;  growth  sc*condary  to  sarcoma  in  some  otlier  part  of  the  body,  notably 
I  of  melano-sareoma  and  the  small  roundcplled  form.     As  a  primary 
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tumor  FeBwiek  estimated  that  sarcoma  constituted  from  five  to  eight  per  cent 
of  the  primary  tumors  of  the  stomaeh*  Several  forms  have  hoen  observed — 
round-wiled,  spindle-celled,  and  mixed  forms*  The  di&ease  may  occur  at  atij 
time  of  life,  Init  is  more  common  in  males  under  thirty-five  years  of  age.  Anv 
part  of  the  stomach  may  he  the  seat  of  the  disease.  The  cardiac  and  pyWtc 
orifices  are  less  often  attacked  than  is  the  case  with  cancer.  Uleerafion  Is 
less  common  than  in  cases  of  caneer.  The  tumor  may  have  the  form  of  a 
rounded  nodule  or  a  massive  plaque,  and  may  attain  a  large  size.  Thus,  CaDt- 
well  ("Annals  of  Surgery,"  Kovemher,  1899)  reports  the  removal  of  a  spiudle- 
celled  sarcoma  weighing  twelve  pounds.  In  some  of  the  operated  cases  the 
tumor  has  heen  cireiimseril>ed  and  easily  removahle;  in  otliers  a  diffuse  infiltra- 
tion  of  the  stomach  wall  has  rendered  removal  impossible*  The  duration  of 
life  is  short,  about  one  year  from  the  beginning  of  definite  sjTuptoms.  In  the 
case  of  primary  sarcoma  of  the  stomach  there  is  no  means  of  making  a  ditfe> 
ential  diagnosis  from  carcinoma  before  operation.  Indeed,  the  macroscopic 
appearances  of  the  tumor  on  section  may  he  identical  in  the  two  conditions. 

Benign  Tumors  of  the  Stomach. — ^Varicrus  forms  of  benign  tumor  are  ob- 
served  in  the  stomach.     They  rarely  produce  im{x>rtant  symptoms  or  sigtia 
unless  they  obstruct  the  pylorus  or  are  discovered  accidentally  by  palpation. 
Among  the  epithelial  new  grcKuths  of  a  benign  character  may  l>e  mentioned  afle- 
noma  and  adeiiofibroma.     They  cK*cnr  as  ses.sile  or  ijcdimenlated  grnwtli^,  usu- 
ally near  the  pylorus.    They  are  often  multiple.     If  pedunculated,  this  as  well 
as  other  forms  of  benign  growth  may  aet  m  a  ball  valve,  and  thus  cause  symp- 
toms of  obstruction  at  the  pylorus.     They  are  believed  sometimes  to  undergo 
cancerous  degeneration.     Among  the  connective-tissue  group  of  tumors  may 
be    mentioned    lipoma,    fibromaj    fihro-li]X)ma,    myoma,    and    lymphadenoma. 
These  tumors  are  not  verj  rare,  but  in  a  large  pro]x*rtion  of  cases  cause 
symptoms.     The  myomata  have  more  often  attained  a  considerable  size,  so 
to  he  recognized  and  operated  upon  than  the  other  forms.     They  occur  along 
tlie  greater  and  lesi^r  curvatures  rather  than  at  the  pylorus.     Originating  in 
the  muscHilar  coat  of  the  stomach  they  may  grow  in  such  a  way  as  to  prc^ject 
into  the  cavity  of  the  stomach,  or  outwardly,  so  as  to  project  into  surrounding 
peritoneal  cavity.     Those  projecting  into  the  stomach  may  give  rise  to  digestive 
disturbances,  or  may  ulcerate,  bleed,  and  cause  hematemesis.     The  subperito- 
neal forms  are  more  likely  to  form  palpable  tumors.    In  the  absence  of  serious 
gastric  disturbances,  and  with  a  history  of  the  prolonged  presence  of  the  tumor, 
it  might  be  possible  to  make  a  probable  diagnosis  of  !>eniguancy.     The  opera- 
tive removal  of  the  tumor  would  usually  be  neceaaary  for  a  diagnosis. 


OUAPTEK    TIT 

SURtiirAL  diseases"  OF  TPIE  INTESTINE 

CONGENITAL    ABNORMALITIES    OF    THE    INTESTINE 

Keekers    Biverticnlum, — The    formation    of    ^leckeFs    diverticuluoi     has 
ilj^ady  been  described  under  '*  OTnpbalomesentcric  fistula,"     It  is  the  most 
oent  form  of  congenital  anomaly  found   in  the  intestine,   and   it  oceiira 
or  less  distinctly  marked  in  one  individual   in  fifty.     The  seat  of  the 
is  variable.     It  is  always  connected  Avith  the  ileum  at  a  distance  from 
leecnm,  -which  varies  within  rather  wide  limits.     G,  S,  nnntington  exam- 
22  cases  with  reference  to  this  point ;  the  distimce  nf  the  diverticiilimi 
lirm  the  cecum  varied  between  27*5  cm.  as  a  minimum  and  tilK)  em.  as  a  nn^xi- 
I  fiom.    The  average  distance  was  107  cm.,  aliont  45  inches.    The  size  and  shape 
^poQch  varies.     It  may  fnrm  a  slight  protrusion,  merely,  of  the  wall  of  the 
Ftpposite  its  mesenteric  attacliment,  or  a  sausa^e-shajied  pouch  numy  inches 
ikngtby  as  large  as  the  amall  intestine.     It  may  be  conical,  dilated  into  a 
ible  sac  at  its  distal  end  or  strictnrcd.     It  may  resemble  in  size  and 
!a  vemnfonn  appendix.    The  caliber  may  be  open  as  far  as  or  be  attached 
umbilicus.     The  extremity  may  l>e  free,  attached  by  a  fibrons  cord  to 
tiiinhilicu»f  or  to  some  other  part  of  the  parietal  or  visceral  peritoneum, 
ckel's  diverticulum  may  l>e  of  surgical   iutcrest  in   several  ways:   (1) 
form  the  contents  of  a  hernial  sac,  and  Ijeconic  adherent  or  strangulated, 
Qcing  the  symptoms  of  strangulated  hernia  of  a  jwrtion  of  the  wall  of 
igak     (2)   It  may  very  rarely   become   strictnrcd   and   inflamed   or  gan- 
precisely  in  the  same  way  as  the  vermiform  appendix,  producing  signs 
[f^ptoma  scarcely  to  be  differentiated  from  acute  appendicitis,  excej^t  that 
point  of  extreme  tenderness  would  be  situated  farther  to  the  left.      (3) 
lie  the  seat  of  lodgment  of  a  foreign  body;  pressure  ulceration  and 
ition  peritonitis  may  rej?ult  as  in  group  2.     (4)   It  may,  and  this  con- 
is  much  more  common  than  any  of  the  other  possibilities  mentioned, 
eaase  of  intestinal  obstruction. 
If  free,  it  may  become  IrKipinl  or  knotted  aliout  a  coil  of  small  intestine, 
Iriccltide  its  caliber.     It  may  Ijecome  adherent  by  its  fi|»  to  any  neighlmring 
liun  of  peritoneum,  thun  forming  an  orifice  tlirougli  wbir4i  (-oils  of  gut  pass 
h»r<m>p  constricted.     1  have  sci^n  two  cases  of  acute  intestinal  ohstructiou 
iuced  in  this  way.     (See  Intestinal  Obstruction.)     In  neither  case  did  the 
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« 
fibrous  cord  extend  to  the  umbilicus.     In  one  a  band  passed  from  the  tip  of 
diverticulum  to  the  mesentery  of  the  small  intestine ;  in  the  other  a  short  fibr< 
cord  connected  a  small  diverticulum  with  the  anterior  abdominal  wall  to 
right  of  the  median  line. 

Other  Congenital  Deformities. — A  variety  of  congenital  deformities  i 
defects  occur  in  the  intestine.  They  consist  of  narrowings  or  atresias, 
absence  of  portions  of  intestine,  sometimes  of  an  increase  in  length  or  call 
of  certain  i)ortions  of  gut ;  further,  of  malpositions  of  various  kinds,  due  to 
fact  that  the  normal  evolution  of  the  gut  has  been  arrested  at  some  part  of 
course,  or  has  proceeded  along  abnormal  lines.  Some  of  the  congenital  defe 
are  incompatible  with  the  continuance  of  life;  some  can  be  recognized  j 
relieved  by  surgery,  after  birth ;  some  produce  no  symptoms ;  some  may  1 
to  errors  in  diagnosis  of  intra-abdominal  diseases  occurring  during  later  yea 
some  to  unexpected  dangers  and  difficulties  during  abdominal  operations, 
few  only  of  these  condition^  demand  description  in  a  work  on  surgical  diag 
sis.  Congenital  atresias  and  stenoses  may  occur  at  any  point  of  tlie  intesti 
There  are  certain  points  of  predilection,  the  rectum  and  anus  being  by  far 
most  frequent  seat.  (See  Kectum.)  Xext  in  frequency  is  the  site  of 
omphalomesenteric  duct  in  the  ileum.  Atresia  or  stenosis  of  the  duoden 
has  been  observed  in  a  fairly  large  number  of  cases.  The  seat  of  the  clos 
or  stenosis  has  in  most  cases  been  above  the  papilla.  In  a  personal  commi 
cation  G.  S.  Huntington  informs  me  that  he  has  recently  seen  a  case  in 
body  of  a  new-born  child  in  which  the  duodenum  was  closed  4.5  cm.  from 
pylorus — i.  e.,  below^  the  papilla.  It  is  possible  that  such  conditions  might 
recognized  during  life.  For  example,  continued  vomiting  in  a  new-born  infj 
while  meconium  continued  to  be  passed  per  rectum,  would  suggest  atresia 
the  duodenum  above  the  papilla.  Such  a  child  would  be  able  to  swallow  f 
in  quantity;  vomiting  might  be  delayed  for  a  time.  If  the  atresia  was  be 
the  papilla,  the  child  would  probably  vomit  bile.  Congenital  stenoses  of 
large  {ntestine  are,  except  at  its  lower  end,  rare.  A  few  cases  have  b 
observed  of  congenital  angulation  of  the  sigmoid  with  obstructive  symptoms, 
number  of  cases  have  been  reported  of  congenital  enlargement,  both  in  len 
and  caliber,  of  the  sigmoid,  so  that  this  portion  of  the  gut  has  become  ei 
mously  dilated  during  childhood,  and  has  filled  a  large  part  of  the  abdon 
When  the  mesentery  of  the  sigmoid  is  unusually  long  the  conditions  are  fa^ 
able  for  the  formation  of  volvulus ;  this  occurs  more  commonly  during  the  h 
years  of  life.  Certain  racial  peculiarities  are  observed  in  the  length  of 
small  intestine.  It  is  sometimes  much  longer  among  peoples  who  live  ex* 
sively  on  a  coarse  vegetable  diet  than  among  those  who  live  exclusively  u 
animal  food.  Russian  peasants  and  Eskimo  respectively.  Total  transposil 
of  the  thoracic  and  abdominal  viscera  is  occasionally  observed.  Total  trj 
position  of  the  abdominal  viscera  does  not  occur  without  a  similar  conditioi 
the  thorax.  A  photogra]>h  of  an  unusual  arrangement  of  the  intestines  is  1 
reproduced  through  the  kindness  of  Prof.  G.  S.  Huntington,  who  has  obsei 


whose  point  of  attaebment  is  high  np  in  tlic*  abdoincnj  tlie  c«*iim  and 
ndix  are  in  the  left  iliac  region.  The  appendix  lies  on  the  front  of  the 
inm  just  beneath  tlie  alKloininiil  wall.  Tlie  ileo-eolie  entrance  it?  frrmi  right 
left.  In  the  event  of  appt*ndicitis  in  siieh  a  case  the  anfltumieal  arrangement 
kild  he  pnzzling  U*  the  surgeon.  (Bhikf*  lias  oj^erated  njKin  two  such  eases.) 
^'fatecl  riptn  such  a  case  in  11*07,  a  1)<>y  witli  acute  ajtjiendieitis.  The 
It  of  the  intestine  antl  niesenterVj  as  well  ns  the  position  of  the  ap- 
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peodix  resembled  that  of  tlie  subject  sliowii  in  the  illustration,  except  thai 
the  appeDdix  extended  downward  into  the  pelvic  cavity.  The  appendix  was 
perforated.  There  was  a  localized  ahscess.  The  patient  recovered.  In  this 
case  the  large  intestine  lies  in  front  of  the  small  intestine.  The  opposite 
condition  had  been  obsen^cd — i.  e.^  the  transverse  c^lnn  has  been  found  run* 
ning  across  the  back  of  the  ahdouien  with  the  duodenum  iu  front  of  it.  Vari- 
ous anomalies  are  observed  in  the  cectun  and  asrf'nflhuf  rohtjK  In  verv  rare 
cases  the  ascending  colon  nmj  lye  absent ;  the  eeeuui  and  verujiform  apf)endix  will 
then  l>e  found  tucked  up  hcmeath  the  liver.  The  cecum  may  be  abnormally  long^ 
and  with  its  attached  appendix  may  be  found  in  various  situations,  sometimes 
folded  upward  ujxm  itself,  so  that  again  the  apjiendix  will  he  found  beneath 
the  liver  or  at  any  intermediate  point  down  to  its  normal  site.  The  iransverm 
colon  may  be  greatly  lengthened  and  form  a  long  loop^  hanging  down  as  far 
as  the  pubes.  The  angle  made  by  the  dependent  loop  with  transverse  portion 
is  often  acute  and  favors  the  occurrence  of  twists.  Tlie  sigmoid  shows  greater 
variations  in  length  than  the  other  portions  of  the  large  intestine,  and  is  the 
favorite  seat  of  volvnlus.  It  may  form  one  or  several  cnrved  loops,  extending 
across  to  the  right  iliac  region  or  upward  as  far  as  the  diaphragm,  or  in  other 
directions.  I  operated  upon  an  old  man  for  volvulus  of  the  sigmoid,  in  whom 
this  portion  of  intestine  was  more  than  a  yard  in  length  as  well  as  enormously 
dilated  and  thickened,  the  a%^erage  normal  length  of  tlie  sigmoid  Wing  about 
eight  or  ten  inches.  The  ascending  or  descending  colon,  or  both,  may  be  absent 
The  large  intestine  may  then  pass  from  beneath  the  liver  downward  obli<piely 
across  the  belly  from  right  to  left.  The  large  intestine  may  be  of  considerable 
length,  but  fail  to  show  its  normal  curves;  it  may  then  form  an  irregular  coil 
or  coils,  ending  below  in  the  rectimi.  The  ascending  and  descending  colon 
may  possess  a  consiilerable  niesentcry.  Among  the  annmalies  of  the  mesentery 
of  the  small  intestine  may  l>e  mentioned:  the  mesentery  of  the  npj^r  portion 
of  the  jejunum  may  lie  al)sent  or  that  of  the  lower  portion  of  the  ileum;  the 
longitudinal  muscular  bands  of  the  colon  may  extend  for  a  certain  distance 
along  the  ileum.  The  mesentery  of  the  small  intestine  may  have  only  a  lim- 
ited attachment  above  and  not  extend  downw^ard  as  far  as  it  should,  as  in  the 
case  shown  in  the  illustration  of  nonrotation  of  the  gut.  Volvnhis  of  the  entire 
small  intestine  is  thus  favored.  The  mesentery  of  the  small  intestine  may  be 
very  long,  thus  favoring  volvulus  or  axial  rotation  of  single  coils  or  obstruc- 
tion of  the  duodenum  by  the  mesenteric  artery  when  such  small  intestines  fall 
or  are  crowded  down  into  the  pelvis. 

Diverticula  other  than  those  mentioned  are  occasionally  observed  in  hoih 
large  and  small  intestine,  and,  though  they  cannot  l>e  diagnosticated  until  oper- 
ation or  autopsy,  deserve  mentifm,  because  when  they  produce  symptoms  and 
lead  to  oj»erative  interference  tlie  siirgCHin  should  be  ac*piaiuted  with  all  possi- 
bilities. They  may  Ix^  divided  into  two  groups:  small  inultiple  diverticula, 
rarely,  if  ever,  causing  symptoms,  and  large  diverHcula,  usually  single^  although 
occasionally  several  may  be  observed  in  the  same  case,  from  whose  presence 
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nptoms  may  arise*  These  diverticula  niaj  bo  further  classified, 
voirdiiig  lu  wlictlier  all  the  coats  of  llie  intestine  are  involved  in  the  dilatation 
true  diverticula)  or  whether  a  iiernia  of  the  mucous  coat  o<:'curs  through  a 
eakened  lunsctilar  coat,  and  forma  a  ptnich  of  greater  or  less  size  consisting 
imlj  of  mucosa  and  peritoneum  (false  diver(icula).  Diverticula  may  he 
Itlicr  congenital  or  ac*^uired,  although  in  the  given  case  it  may  be  ditfieult 
I  separate  tlie  two  classes.  The  congenital  forms  include  all  the  layers  of  the 
Biestlnal  wall.  The  aeiiuired  forms  may  or  ujay  not.  In  the  acquired  forms 
locali7.ed  dilatation  may  be  produced  by  pressure  from  within  the  gut,  due 
jrative  or  other  condition,  gall-stones,  foreign  hodios,  etc.,  causing  a  weak 
in  llie  intestinal  wall  or  to  traction  from  witbout^  due  to  adhesions, 
etc,  of  whatever  character.  Although  diverticula  may  occur  at  any 
int  as  the  result  of  traction  from  without,  those  due  to  pressure  from  within 
more  apt  to  occur  in  certain  situations,  notably  in  those  situations  where 
leave  or  a  duct  enters  the  intestine  in  parts  of  the  intestine  not  covered 
peritoneum — for  example,  the  posterior  wall  of  tlie  descending  portion  of 
enum.  Such  diverticula  are  usualh-  small.  The  large  diverticula  occur 
often  in  the  large  intestine,  more  often  in  the  sigmoid  flexure  than  else- 
tfre.  True  diverticula  of  unknown  causation  have  been  observed  here  of 
ous  size.  They  liave  given  symptoms  when  filled  with  impacted  feces, 
(g  an  aWominal  tumor*  The  small  multiple  diverticula  of  small  intes- 
ts  stated,  rarely  cause  sj-mptoms.  Conditions  have,  however,  been  observed 
ted  with  tlie  presence  of  such  diverticula  in  the  large  gut  of  a  peculiar 
:er.  Marked  intlammatory  thickening  of  the  wall  of  the  gut,  narrow* 
of  ita  cflliber,  hardening  of  its  walls,  and  adhesive  peritonitis.  The  larger 
iciila  may  give  rise  to  symptoms  in  various  ways.  In  the  colon  they  may 
distended  with  feces,  cause  pressure  symptoms,  even  obstruction  of 
eoils  of  intestine.  They  may  be  tlie  seats  of  lodgiuent  of  foreign  bodies 
rthe  home  of  enteroliths  or  large  gall-stones.  Pressure  necrosis,  ulceration, 
perforation  of  the  bowel  may  thus  occur,  with  localized  or  general  peri  to- 
rlc. 
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luteitinal  obstruction  occurs  in  two  forms,  cljronic  and  acute.     Chronic 

Qction  is,  of  course,  incomplete;  when  complete,  the  clinical  picture  changes 

to  that  of  the  acute  form.     Acute  obstruction  is  often  cliaracterizcd  by 

general   title  DeuB,   a   contlition   presenting   a    detinite  symptom-complex, 

dne  to  many  and  diverse  causes  aud  produced  in  a  variety  of  ways.     It 

'  be  home  in  mind  that  chronic  obstruction  of  the  gut  often  becomes  sud* 

•eote,  as  when  a  portion  of  intestine,  already  narrowed,  is  occluded  by 

l>odT,  a  mass  of  hardened  feces,  or  by  pressure  from  witliout  from 

r,  an  inflammatory  exudate,  a  kink  in  the  intestine,  etc.     Such  occlusion 

he  hut  temporary,  and  the  s;s^nptoms  may  again  return  to  the  chronic 

Furtlipr.  it  may  be  said  that  very  considerable  degrees  of  stenosis  may 
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exist,  notably  in  the  small  intestine,  when  the  eontents  are  fluid  without  pro- 
ducing any  symptoms.  In  the  colon,  on  the  other  hand,  tlie  contents  being 
normally  solid  or  semisolid,  slighter  degrees  of  stenosis  may  cause  marked 
symptoms,  yet  it  is  astonishing  to  observe  how  much  the  caliber  of  even  a  large 
portion  of  the  colon  may  be  reduced  without  producing  very  marked  symp- 
toms. Thus,  in  a  personal  communication  from  C.  F.  Collins,  I  learned 
recently  of  a  case  of  his  own  w^hore  the  colon  was  reduced  by  a  chronic  inflam- 
matory' process  probably  to  a  caliber  no  larger  than  a  lead  pencil.  Constipation 
had  never  been  so  marked  as  to  cause  alarming  symptoms,  and  was  controlled 
readily  enough  by  internal  medication.  Death  was  due  in  this  case  to  another 
cause. 

Causation. — Chronic  stenosis  of  the  bowel  may  be  due  to  intrinsic  or  ex- 
trinsic causes.  Among  the  former  are  included  tumors  of  the  bow^el,  ulcerative 
processes,  and  cicatricial  contraction  of  the  caliber  of  the  gut,  foreign  bodiei^ 
and  invagination  (intussusception).  Among  the  latter,  tumors  and  exudates 
pressing  upon  tlie  bowel  from  witliout,  adhesions  causing  kinks  or  pressing 
upon  and  narrowing  the  lumen  of  the  gut. 

Changes  in  the  Bowel  above  and  below  the  Point  of  Stenosis. — In  any  case 
as  the  bowel  becomes  narrowed  to  such  a  degree  as  to  interfere  wath  the  onward 
passage  of  its  contents  there  occurs  here,  as  in  other  hollow  muscular  organs, 
compensatory  hypertrophy  and  increased  muscular  activity  of  the  portion  o£ 
intestine  lying  above  the  obstruction.     This  may  be  efficient  for  a  considerable 
length  of  time  to  overcome  the  mechanical  obstacle.     Sooner  or  later  dilatation 
and  muscular  atony  follow,   and  thus  the  intestine  above  the  obstruction  is 
increased  in  caliber.     Tlie  dilated  bowel  extends  for  a  variable  distance  above 
the  obstructed  point.    Its  w^alls  are  thickened,  but  its  muscular  activity  is  feebla 
This  dilatation  varies  in  degree.     It  may  be  only  moderate;  in  other  caaes^ 
notably  in  slowly  contracting  tumors  of  tlie  intestine,  it  may  reach  large  pro- 
portions.    Thus  I  have  seen  a  case  of  carcinoma  of  the  splenic  flexure  of  th& 
colon  in  which  obstructive  symptoms  had  l)een  slowly  increasing  for  manf' 
months  in  which  the  ascending  and  transverse  colon  were  at  least  four  inches 
in  diameter,  and  filled  the  greater  part  of  the  distended  abdominal  cavity- 
A  similar  case  was  observed  in  my  service  at  the  New  York  Hospital  in  Janu^ 
ary,  1900.    In  this  case  the  obstruction  was  very  chronic,  and  due  to  cicatricial 
stenosis  of  the  gut.     Very  marked  dilatations  may  also  be  obser\^ed  in  the  small 
gut.     The  portion  of  intestine  below  the  obstruction,  on  the  other  hand,  usuall]^ 
undergoes  a  degrcH?  of  narrowing  directly  proportionate  to  the  grade  of  stenosis 
at  the  obstructed  point.     In  certain  cases  this  narrowing  is  very  marked  in^ 
deed;  in  others,  the  gut  may  preserve  almost  its  normal  size. 

Signs  and  Symptoms. — The  signs  and  symptoms  of  chronic  obstruction  vary 
much,  being  modified  not  only  by  the  deokee  of  stenosis,  but  also  by  its  ana- 
tomical SITE.  The  clinical  picture  of  stenosis  of  the  duodenum  differs  from 
that  of  stenosis  of  the  middle  portion  of  the  small  gut,  jejunum,  and  ileum, 
and  that  again  from  stenosis  of  the  large  intestine.     Stenosis  of  the  duodenum 
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ly  fxriir:  (1)  Al)i>ve  Hie  |)ii}(i]b;  (2)  at  the  Itvrl  i»f  the  piipilla,  caitsiti^, 
adilitioti^  interferc^noe  with  the  fluw  nf  hilr  aii*I  pjuH-rcatir  jinec;  (3)  Mow 
'  jiajalla.  The  signs  and  sviiijittniifl  will  differ  in  eadi  ease. 
1.  ^Icrntsii^  nhore  the  FajifiUa, — Stenosis  alxn-e  the  papilla  pn>tliiws  syjiiii- 
ktrus  eliipfly  referahle  to  tlie  stoniaeh.  ]f  the  stena^is  \^  of  a  Iii^h  ^rade,  the 
toma<*h  l)pc<>tues  cliliited^  the  pylorns  ineompeteiit,  and  the  diiodeniini  dihited 
Ion?  fhe  oli^truetion.  The  eondition  is  liardly  to  he  distingnished  from 
^l>ric  stetKksis.  There  will  Ix?  vomit iiiij  of  large  quantities  of  food  at  eniisid- 
NMe  intcn^als,  fcrtnctitative  ehanges  in  the  eonteiits  of  the  atomaeh,  eniacia- 
itm^  etc*,  as  already  dc^i^erilx^d  nnder  pyh>rie  stenosis. 

t,  Stenoms  at  the  Level  of  the  Pa pina.—^tvnoMS  at  the  kn'el  of  the  pa])illa 
bcquently  aeconipanies  eareinonia  of  the  dnodenuni,  Bonjctinies  eicatrieial  eon- 
rtction  following  nleer.  If  the  orifice  of  the  dnet  is  ohstrneted,  the  patient 
ill  snffer  from  ehrtmie  jaiindiee,  oeeasiunally  from  attacks  of  pain  rt^sein- 
ling  hiliary  coHe  from  gall-stones.  In  tlie  recorded  eases  the  signs  of  disten- 
of  the  gflll-hladtier  have  not  l>een  marked.  The  nrino  will  contain  bile 
ty  the  stcnds  will  Im?  pasty  and  clay-cHilored  ;  they  may  contain  fret^  fat; 
may  l*e  glycosuria.  It  will  nsnally  be  imjiossihle  before  ojieration  to 
Dike  nn  exact  diagnosis.  Disease  of  the  pancreas,  carcinoma,  primary  in  the 
ilVblathler*  or  ehoUdifhiasis  with  ]i»dgment  of  a  stone  in  the  common  duet — 
iDmay  pre^ient  similar  symptoms, 
8,  Stenosis  of  the  Duodenum  helow  the  Papilla. — In  this  condition  the  bile 
atic  juice  readily  enter  the  intestitje,  but  pass  on  through  the  nar- 
ion  with  more  or  less  dithculty.  If  the  stenosis  is  of  a  high  grade, 
in  gn»ater  or  lesA  quantity  will  regurgitate  into  the  stomach.  There  w^ill 
m  addition,  a  dilated  stomach,  signs  of  motor  insufficiency  of  a  more  or 
marked  grade,  and  a  phenonienon  res+'uddiiig  that  observed  in  honr-glasa 
lotion  of  tlie  stomach— i.  e.,  if  the  stoinaeh  be  washed  clean,  a  sndden 
went  flow  of  fluid  may  o<.vur;  the  distinpiisliing  character  of  this  fluid 
he  its  distinctly  biliary  cliaractcr,  thus  difTereuliatiug  it  from  the  foul 
ial  ira^  from  bile  sometimes  obtainable  by  this  procedrire  in  hour-glass 
on  of  tlie  stomach. 
GKKEraL  Symptoms.— It  is  clear  from  the  foregoing  outline  tliat  the  elin- 
•Ttnptoms  of  stenosis  of  the  dundeuum  with  the  exceptiou  of  those  eases 
Dbetrnetion  nf  ihe  biliary  and  pancix^aHe  duct  restnnble  rather  affec- 
of  the  stomach  than  of  the  intestine.  Ouly  in  eases  of  very  marked  ste- 
dop*j  the  stomach  dilate,  and  rarely,  if  ever,  rioes  the  dilatation  of  tlie 
um  itself  give  rise  to  definite  and  recognizable  physical  signs.  The 
fji  all  suffer  from  marked  symi^toms  id'  dysjx*psia,  pyrosis,  Vjelching  of 
and  attacks  of  vomiting,  more  or  less  frequent,  Ftn'iuentative  changes  lu 
ire<I  material  will  be  more  or  less  luarked,  accord ing  to  the  degree*  of 
with  the  passage  of  food.  They  develop  absolute  loss  of  appetite, 
mffer  fnini  severe  atfarl-s  of  eoVirky  pa  In,  such  that,  though  anxious  to  eat, 
jRwr  of  certain  suffering  to  folh»w  renders  them  unable  to  swallow  snffi- 
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citmt  food,    "Tlic  gi'iHTal  licalHi  siiffcrn  in  rniisef|uent*e,  oftpn  slowly,  but  surely; 
they  IjeeuniL*  t^iiiaeiated,   weak,   neurasthenic,   and   miserabl«\      71ic   si/mptunt^ 
of  sienosis  of  the   upper  part  of  the  jejunum  resemble  more  or  less  closely 
obstruction  of  the  duodenum;  the  gastric   disturbance!^  are  prominent.      The 
lower  down  in  the  small  intestine  the  obstruction  lies  the  less  tlie  stomach  syrap 
toms  are  in  evidence.     Vomiting,  however,  continues  to  occur  in  stenosis  of 
the  snuill  trnt,  no  nuitter  wliero  sitimted,  if  itt  all  narrttw.     It  is  to  he  reinem* 
Ix^red   tlujt   vimiitiu^  of   a   fecal   character   riuiy   occur   even   wlien   obstruction 
exists  high  up  in  the  small  intestine.     The  stagiudion  of  the  contents  of  tlie 
bowel,  the  iiu|K:rfect  bactericidal  action  of  the  gastric  juice  from   disordt-red 
gastric  digestion,  favor  multiplifation  of  bacteria  and  stinking  deeomf)«:>silion 
of  the  contents  of  the  gut  above  the  stricture.     Some  regurgitation  of  this 
material  into  the  stomach  is  common  even  when  the  stenosis  is  not  of  a  very 
high  grade.     Whrn  for  any  reason  obstruction  becomes  temporarily  complete 
distinctly  fecal  vomiting  is  the  rule,  even  though  the  obstruction  is  not  fur 
below  the  stomach.     If  the  obstruction  remains  permanent^  the  other  signs  and 
symptonjs  of  acute  intestinal  obstruction  follow  at  once.     If  it  is  finally  over- 
come, the  fccal  vomlliug  will  subside.     Only  when  situated  some  little  distance 
from  the  duodenum  do  the  re*ally  characteristic  local  signs  and  symptoms  of 
chronic  intestinal  obstruction  become  marked.      They  are,   in  addition   to  the 
colicky   pitins,   localized   tytnixinites,    the   occurrence   of   visible   and   jHilpable 
jyeridaUic  ivavcs  in  a  definile  uniform  portion  of  the  abdomen,  and  ihe  occur- 
rence of  iniermUlenl  rigid  confrartions  of  the  wall  of  the  bowel,  recognized  iy 
palpaiion^  someHniCs  aided  by  inspection. 

It  goes  without  saying  that  these  ]>henomena  are  more  readily  appreciated 
when  the  abdominal  wall  is  tliin  and  relaxed.     Under  normal  conditions  the 
intestines  never  Ix^come  visible  as  distinct  coils  through  an  abdominal  wall  of  ' 
normal  thickness.     In  eases  of  ventral  hernia  or  separation  of  the  rtn^-ti,  sepa- 
rate coils  may  l>e  visible;  on  palpation  they  feel  entirely  soft  and  yielding. 
In  cases  of  chronic  obstruct irm   the   distinctness  of   tlie    physical   signs    will 
de|)end  upon  the  situation  of  the  stricture;  the  degree  of  stenosis,  the  degree 
of  hypertrophy  of  the  wall  of  the  gnt  above  the  stricture;  the  thickness  of  the 
al)dominal   walL      When  the  abdominal  wall  is  fairly   thin,   and   the  stenosis 
marked  and  not  too  near  the  duodenum,  tljc  phenomena  may  occur  in  one  of' 
two  forms.     Each  is  regularly  accompanied  by  attacks  of  colicky  pain,  rareljr^ 
absfmt,   and   may   l>e  folhiwed   by   vomiting  frruu   regurgitation  of   intestinal, 
contents  into  the  stomach  froui  unavailing  efforts  on  tlie  part  of  the  gut  t 
force   its  contents   through   tlie  stricture.      In   the  firsl  form    rhythmical   eoo.^ 
tractions  of  the  visible  coils  of  distended  gut  occur,  beginning  always  at  th 
same  point,  and  cufling  at  some  other  punt,   indicating  the  pisition  of  th^ 
strictui-e.     The  peristaltic  movements  are  accompanied  by  pain.     On  perci 
sion  the  distended  coils  give  a  high-pitched  tympanitic  resonance.      On  au^ 
eultation  gurgling  sounds  can  often  be  beard,  or  they  umy  be  distinctly  andihlL' 
from  a  distance.     They  are  distinctly  apfireciated  by  the  patient.     Succiissic*': 
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■  splashing  sounds  may  sometimes  he  elicited.     These  phenomena  are  oLserved 

■  over  a  greater  or  less  area  of  the  abdomen,  according  to  the  lengtli  of  gnt 
HiQVDlvc^d.  They  begin  and  end  at  definite  points  in  tlie  ahdomen,  and  these 
■points  are  tbe  same  in  each  attack.     In  less  well-n*arked  eases  the  individual 

■  coils  may  not  I:e  distingnishalile,  Imt  simply  a  more  or  less  definite  area  of 
ahdominul  swelling,  accompanied  by  pain  and  the  other  signs,  ap|M?aring  inter* 

Ptniltently  at  intervals  of  seconds  or  minutes.      Tliese  phenomena  may  occur 
spontaneously;  tliey  nniy  fullow  the  ingestiim  of  food,  psycliical  disturbances^ 
or  hical  irritations  of  the  abdominal  wall^  wbetlier  nieclianical  or  from  exposure 
to  beat  or  cold.     Their  recurrence  in  a  uniform  definite  area  serves  to  distiii- 
gui'^h   them    from    tlie    somewliat    rare    localized    tympanitic    distention    and 
pt?risialtic  activity  observed  in  liysterical  and  neurotic  patients.     In  tliese  cases 
Walizetl  tympany  may  occur,  Init  its  situation  will  be  variable,  changing  its 
pf^j^ilitju  fn»m  time  to  time,  and  a|>|x-iiriug  in  ditTereut  |K>rtions  of  the  abdomen. 
The  mrutul  IVirm  consists  of  a  rigid  tonic  c*>utraction  of  one  or  several  eoilg  of 
pit,  corning  (»n  spontaneously  or  from  tbe  same  causes  as  the  first  form.     The 
contrflriion  usually  comes  on  quite  suddenly,  and  is  accom[)anied  by  an  attack 
of  colicky  pain.     If  tbe  atxlouiinal  wall  is  not  too  thick,  one  or  several  coils 
of  intestine  suddenly  become   visible   as   sausage-shaped    tumors  beneath    the 
aUlorainal  wall,  ujK.m  palpation  the  gut  can  he  felt  as  a  firm  cylindrical  mass. 
Tb^  awmipanying  signs  and  syuiptouis  resemble  the  first  form.     The  contrac- 
tion lasts  fur  sc^conds  or  a  minute  or  two,   and  then  subsitics;  tbe  contracted 
coils  of  gut  suddenly  disaiipcar.     77//.^  sign  is  quite  characteristic  of  marked 
jdcnosls  of  the  small  inlesfine. 

The  movements  of  tbe  b<twels  in  clironic  intestinal  obstruction  of  the  siiudl 
g:iit  show  nothing  cli a ract eristic.  The  movenienfs  are  diminished  in  qiuinlily, 
inrctnling  to  tbe  degree  of  stewt^sis^  tbe  fre»|Uency  of  voruifiug,  tbe  qnantity  of 
im\  which  actually  passes  tbe  stricture^,  and  usually  there  is  constipation.  If 
raiarrljul  inflammation  of  the  colon  exists  as  a  complication  there  may  be  diar- 
T\mi  The  nearer  tlie  oltstruction  lies  to  the  iieo-colic  junction  tbe  mure  the 
^VTiiptmns  will  simulate  ol  struction  of  the  large  l>r>vvel. 

Tlie  urine  is  {limiuisbed  in  quantity,  and^  as  is  regularly  tbe  ease  wb«'u 
nteutinn  of  the  contenis  nf  tbe  bowel  and  excessive  putrefactive  changes  coexist, 
mdican  will  be  found  in  tbe  urine  in  an  increased  ((uantity. 

Chronic  Ousthuction  of  the  Large  Intestine 


The  8 ign s  and  sy m ptom s  of  s t enos is  of  the  la rge  intestine  ^' ii r y  a  g<n > d  deal, 
accordiug  lu  the  sitnatiitn  of  the  obstruction.  The  nearer  it  is  to  the  ileo-cecal 
valvt*  tbe  mi>rc*  the  signs  will  resemble  obstruct  ion  of  the  siiuill  gut.  When 
sitiaitd  in  the  cecum  or  first  part  of  the  ascending  colon,  a  greater  or  less  por- 
tion of  tbe  ileum  will  IjHxmie  hy|]ertri>phied  and  dilated,  and  the  signs  of  vis- 
iMe  jjeristalsis  or  liardening  of  the  Ixiwel,  as  already  described,  will  be  ob- 
^'^'t'd;  further,  if  in  the  cecum,  there  will  usually  be  a  palpable  tumor  in  the 
57 
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right  iliac  fossa,  carcinoma  or  tuberculosis  of  the  gut  being  the  commonest 
causes  of  chronic  obstruction  in  this  region.     When,  however,  the  obstruction 
is  far  removed  from  this  point,  the  characteristic  signs  of  active  peristalsis  will    . 
be  absent,  and  the  disease,  for  reasons  about  to  be  explained,  will  be  far  more 
likely  to  run  a  latent  course  long  unrecognized.     The  peristaltic  movements 
of  the  small  gut  are  far  more  active  than  those  of  the  colon.     In  the  latter  they 
are  slower,  less  frequent,  and  less  vigorous,  consequently  signs  of  active  move 
ment  and  intense  local  irritation  rarely  appear  until  the  obstruction  becomes 
suddenly  absolute.     The  contents  of  the  colon  often  slowly  accumulate  above 
the  obstruction,  and  may  give  the  signs  of  fecal  impaction.     The  patient  may 
suflFer  from  severe  constipation;  often  there  will  be  moderate  general  tym- 
panites.    There  may  be  diarrhea  from  catarrhal  inflammation  of  the  coloa 
above  and  below  the  obstruction;  sometimes  diarrhea  and  constipation  will 
alternate.     The  diarrheal  movements  are  often  preceded  by  attacks  of  colicky 
pain,  or  such  attacks  may  occur  at  intervals  without  diarrhea.     If  the  proce» 
be  an  ulcerative  one,  pus,  blood,  or  fragments  of  tumor  tissue  in  the  diarrheal 
movements  may  furnish  a  clew  to  the  condition.     Very  often  the  diarrheal 
movements  on  account  of  putrefactive  changes  taking  place  in  the  distended 
bowel  above  the  obstruction  will  be  horribly  offensive.     If  the  obstruction  is 
in  the  sigmoid  there  may  be  a  band  of  tympanitic  resonance  in  each  flank* 
If  the  obstruction  lies  in  the  splenic  flexure  or  transverse  colon,  such  an  area 
of  tympanites  may  be  confined   to  the  right  side.     The  information  to  ba 
derived  in  these  cases  by  inflation  of  the  bowel  with  air  or  water  is  sometimes 
valuable.     (See  Diagnosis  of  Diseases  of  the  Abdomen.)     A  good  many  cases 
of  chronic  obstruction  of  the  large  intestine  are  treated  for  constipation,  for 
diarrhea,  for  colitis,  etc.,  for  a  long  time  lyetore  the  diagnosis  is  made;  verjr 
often  it  is  only  made  upon  opening  the  abdomen  for  the  relief  of  a  sudden 
attack  of  acute  intestinal  obstruction  or  for  perforation  peritonitis,  the  exist- 
ence of  a  chronic  stenosis  of  the  gut  having  been  entirely  unsuspected.     Unlesai 
the  obstruction  is  as  low  as  the  beginning  of  the  rectum,  no  valuable  informa- 
tion is  to  be  derived  from  the  shape  of  the  stools.     The  tapelike  stools  whicb 
sometimes  occur  in  cancer  of  the  rectum  itself  are  not  observed  in  obstruction 
of  the  large  intestine.     The  effect  of  chronic  intestinal  stenosis  of  a  grad^ 
sufficient  to  produce  symptoms  upon  the  general  health  of  the  individual  varies^ 
as  may  be  gathered  from  the  foregoing  paragraphs,  widely  in  different  cases- 
In  cases  due  to  malignant  disease  of  the  gut  or  to  progressive  processes  of  an^^ 
sort,  extensive  ulceration  due  to  syphilis  or  tuberculosis  with  cicatricial  coitMr^ 
traction,  the  result  is  inevitable  death  after  a  longer  or  shorter  period,  the  ei»^— 
coming  as  the  result  of  complete  obstruction  or  from  pressure  perforation  abo^i^'^ 
the  stricture  and  peritonitis,  unless  the  condition  be  relieved  by  a  radical     ^n 
palliative  operation.     In  other  cases  of  a  character  not  so  essentially  progressi^r^ 
the  patients  may  drag  out  a  miserable  existence  for  many  years,  suffering  fkr'N^3 
digestive  disturbances,  vomiting,  constipation,  diarrhea,  abdominal  pain,  ^^r«3C 
elation,  anemia^  chronic  autointoxication  from  absorption  of  poisonous  pn)^^^^|^ 
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neurasthenia,  and  general  wretcliedness.  Under  the  moat 
te  conditions  of  bvgiene  and  diet  the  outlook  is  grave  unless  surgical 
■possible, 

lb  sto| 
|b:  It 


Acute  Intestinal  Obstruction;  Ileus 


stoppage  of  the  bowels  may  be  due  to  two  entirely  different  sets  of 
In  the  first  there  19  no  actual  mechanical  closure  of  the  lumen  of 
^but  an  absence  of  nniseular  activity  in  the  intestinal  wall — 1.  e,,  intes- 
kralysis.     In  the  second  the  stoppage  is  due  to  actual  mechauieal  closure 

^len  of  the  bowel  from  one  or  more  of  many  causes. 
Hal  Paralysis.— By  far  tlie  most  frequent  and   iuiix>rtant  cause  of 
o/    j^ralysLS   is   acute    perilonitis   of   the    infectious    tyjie,    as    already 
P  under  peritonitis.     It  was  there  stated  that  one  of  the  most  char- 
IC  phenomena  of  well-deveh>ped  diffuse  septic  peritonitis  was  paralysis 
lit,  absence  of  the  passage  of  gas  and  feces  per  reilumy  tympanites, 
TQDiiting,   finally  becoming  stercoraceons,   together   with   progressive 
of  collapse  continuing  until  deatli.     Dx'alized  [peritonitis  may  pn>- 
lized    intestinal    paresis    merely,    which    is    often    recovered    from, 
lot  always.     In  addition  to  [veritouitis  may  he  mentloncil  violent  and 
handling  of  the  intestines  during  operations.     Prolonged  efforts  at 
reduction  of  large  incarcerated  or  sttangnlated  hernia.     Eviscera- 
Urong  traction  uix>n  or  ofjcrations  upon  the  mesentery,  thus  paralyzing 
Occasionally  blows  upon  the  abdomen  witli  contusion  of  iutcMiual 
'ked  and  prolonged  distention  of  the  gut  above  a  chronic  ohsi ruction 
pud  gas;  finally,  as  the  result  of  embolism  of  the  snj>erior  mesenteric 
cased  of  endocarditis.     We  have  already  dwelt  sufficiently  upon  the 
and  diagnosis  of  intestinal  paralysis  as  seen  accompanying  jx^rito- 
der  the  head  of  differential  diagnosis  in  acute  intestinal  ob>^truefion 
refer  to  it  again.     Embolism  of  tlic  su|)erior  mesenteric  artery  i-^  au 
'  fatal  condition,   and   presents  a   fairly  typical   picture;    it   always 
ingrene  of  a  large  portion  of  the  small  intestine.     A  typical  history 
oajge  is  related  by  Tuholske  {Journal  of  ihe  American  Medical  Af^so- 
ebruary,  1904);  the  important  details  of  the  case  are  here  repro- 
middle-aged  man,  who  had  suffered  from  attacks  of  acute  articular 
and  had  a  mitral  heart  lesion,  was  suddeuly  seized  with  violent 
il  pain,  most  intense  at  the  umbilicus,  prostration,  and  vomiting.     Dnr- 
xt  two  days  the  abdomen  became  distended.     He  continued  to  vomit 
tl  nothing  per  rectum.     On  the  third  day  his  condition  became  very 
eed.    He  had  a  large  movement  fr*>m  the  bowels  of  black,  tarry  putrid 
ib«lomen  distended,  rigid,  tender,  frequent  vomiting.     Collapse  threat* 
liiaiy  skin,  pointed  nose^  sunken  eyes;  rapid,  feeble  pulse;  temjiera- 
H^  F.    Incision  of  abdomen,  foul  bloi>dy  fluid  escajjed  from  |»eritoneum. 
^t  of  ileum  gangrenous.     Embolus  in  superior  mesentery  artery,  wide- 
itifaretion  of  vessels  of  mesentery  and  small  intestine.     Death, 
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/        J  Meolumioal  Obstrnction  of  the  Bowel. — The  second  set  of  cases  are  due  to 
r  jrctual  mechanical  obstruction  of  the  bowel.     They  may  be  divided  into  two 

groups:  (a)  Obstruction  by  strangulation;  (6)  obstruction  by  obturation.     In 
#    "  A  Study  of  One  Thousand  Operations  for  Acute  Intestinal  Obstruction  and 
\  /    Gangrenous  Hernia,"  Gibson  found  that  thirty-five  per  cent  of  the  cases  were 
due  to  strangulated  hernia,  nineteen  per  cent  to  intussusception,  a  similar  per- 
centage to  bands,  twelve  per  cent  to  volvulus. 

Group  A.  Strangulation. — In  this  group  of  cases  not  only  is  the  lumen 
of  the  gut  closed,  but  usually  its  nutrition  and  that  of  its  mesentery  is  de- 
stroyed or  endangered.     To  it  belong  all  the  varieties  of  external  strangulated 
intestinal  hernia*,  except  such  as  involve  but  a  portion  of  the  wall  of  the  gut: 
Femoral,  inguinal,  umbilical,  ventral,  obturator,  ischiadic,  perineal,  lumbar, 
vaginal.     In  this  group,  also,  is  included  obstruction  by  bands.     Such  bands 
arise  most  commonly  from  adhesive  peritonitis,  following  attacks  of  acute  peri- 
tonitis, injuries  and  surgical  operations  upon  the  abdomen,  notably  those  in 
which  surfaces  remain  iK'hind  bared  of  peritoneum.     An  adherent  appendix 
or  a  Meckel's  diverticulum  nuiy  act  in  the  same  manner.     Bands  may  be  cord- 
like, round,  flat,  or  may  consist  of  broad  adhesions  closely  uniting  broad  8Ui^ 
faces,  favoring  angulation,  or  of  firm  shc»ets  of  fibrous  tissue;  slits  in  or  inter- 
stices between  such  sheets  may  form  orifices  through  which  coils  of  gut  past 
and  become  strangulated.     An  adherent  portion  of  omentimi,  especially  if  thick- 
ened by  a  fornser  inflammation,  may  act  in  the  same  manner.     Bands  may  act 
to  produce  strangulation  in  various  ways.     If  the  band  is  short  and  strong,  a 
coil  of  gut  slijis  beneath  it  and  is  compressed  to  the  extent  of  strangulation. 
If  long  and  free,  the  band  may  knot  itself  about  a  coil  or  coils.    Rarely,  accord- 
ing to  Xothnagel,  a  coil  nuiy  slip  over  a  rigid  band,  and  as  it  is  filled  and  dis- 
tc'udrd  may  become  more  or  less  comj)letely  strangulated  by  its  own  weight 
Slits,  whether  merely  anomalous,  such  as  congenital  orifices  in  the  mesentery 
or  omentum,  or  acquired,  from  ruptures  of  the  uterus,  the  bladder,  or  e^-en. 
in  the  parietal  ])eritoneum,  may  ]x*rmit  the  passage  of  a  coil  of  gut,  which 
suhsc^qnontly  is  pinched  and  strangulat(»d.     Resections  of  intestine,  wlien  tho 
loss  of  substance  in  the  mesentery  has  not  been  properly  closed  by  suture,  may 
furnish  a  similar  o])])ortunity.     According  to  Schlange,  slits  in  the  broad  liga-" 
ment,  in  the  sus|H'nsory  ligament  of  the  liver,  have  caused  strangulation  in  th^ 
same  way.      Further,   the  various  forms  of  internal  hernia*;   diaphragmatic^^ 
thrfjugh  the  forann^n  of  Wiusl<»w  into  the  lesser  sac;  into  the  fossa  duodenc*— " 
jejunal  is  (Treitz  fossa)  ;  into  the  intersigmoid  fossa,  and  in  the  pericecal  peri- 
toneal jK>uches. 

Intestinal  obstruction  from  strangulation  is  more  common  in  the  shi^^blI 
than  in  the  large  intestine.  The  greater  mobility  of  the  ileum,  its  proximi^^i.^ 
to  th(»  various  hernial  orificf»s,  its  relations  to  the  vermiform  appendix  and 

Meckel's  diverticulum;  the  fi'Ctjuency  of  adhesive  peritonitis  among  its  co V^ 

the  tendency  of  the  small  intestine  to  fall  or  be  dragged  by  adhesions  into 
bottom  of  the  jx'lvis,  all  favor  the  occurrence  of  strangulation.     There  is,  -^      Yt< 
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form  of  ohsutnietion  caused  by  r<itation  of  intestinid  eoils,  mnre  com- 

he  sigmoid  flexure  than  elsewhere — i.  e.,  voIviilu.s.     Of  121  cases  cited 

hy  Ciib^^n,  73  were  in  the  eolon,  58  in  tlie  sigmoid  floxiire,  and  15  in  other  parts 

►  the  nilon;  and  only  36,  less  thiin  one  ihin!,  were  fnimrl  in  the  siiiall  intesfiiie. 

Votruliis, — Twists  may  also  oeciir  in  ntlier  jMirtions  of  the  large  and  small 

tine*  but  they  are  lef?is  common.     The  suftntiid  fifwitrc  hn'omes  the  seat  of 

!Jviihii5i,  as  will  be  explained^  as  the  result  of  cnni^eiiihd  nr  a<'qiiirerl  eonditions, 

TW  rotation  may  occur  in  one  of  ilirtx?  ways  (  Iu>kitansky ) :   (1)   The  bowel 

ittiT  make  a  half  or  a  whole  turn  iipm  ifs  own  axis,  and  thus  its  lumen  may 

I  ocrhn]«?d.      (2)  More  enmruonly,  rotation  of  a  loop  occurs  wiMi  the  wh<»!e 

portion  of  its  mesentery  as  an  axis.     The  mesentery  twists  with  the  intes- 

.    A  rotation  of  from  270  to  360  degrees  is  necessary  to  produce  occhisioii 

[tbe  gut  (Lawson).     Condiinations  of  axial  rotafitm  of  the  gut  and  of  rota- 

[  about  tbe  mesentery  may  also  occur.     (tH)  One  hH»p  nf  intestine  may  form 

Ibaacj  about  which  another  ](xip  rotates,  thus  farming  in  some  eases  a  knc^t 

fknmt^     The  sigmoid  with  a  long  m€*sentery  and  a  hM»p  nf  ileum  are  aim- 

dIj  as.soc^ated  in  tliis  condition.     Predis]>osing  causes  of  volvulus  are  a  sig- 

having  a   long  narrow^   mesentery;   as  stated,   this   may   I»e   a   congenital 

maly.     In  other  cases  it  appears  to  he  an  acquired  cnndition  due  to  impro^x^r 

Sj^  during  eliildhood  and  chronic  constipation;  the  signinid  may  thus  l»e 

•fed  and  unduly  long;  though  the  volvulus  is  more  apt  to  owur  during  the 

'  wars  of  life.     According  to  Fitz,  in  134  eases  the  largest  number  in  any 

was  between  the  thirtieth  and  fortieth  year.      In   121  eases  collected 

Hw,.^    the  average  age  was  forty-five  years.      As   the  result  of  eln*onic 

li  the  sigmoid  is  often  distended,  its  mesentery  lengtliened  and  nar- 

by  traction.     If,  now,  on  ^some  particular  occasion,  the  up|>er  loop  is 

d  with  accumulated  feces,  a  sudrlen  jar  of  the  I>ody,  a  violent  mnscn- 

t,  or  pressure  xi\xm  the  ahdnmen,  may  he  suiiicient  to  cause  the  ui>]>er 

tfi  fall  downward  over  the  hwer  hnip.      The   rotation   is   thus   started; 

distention  of  the  twisted  gut  serves  to  n'uder  the  twist  mort?  crniipb^te 

incafmble  of  spjntaneous  reduction;  complete  strangulation  of  huwe!  and 

ttlery  follows.    As  already  stated,  such  distention  may  be  extreme.     Volvn- 

e>ther  jwrtions  of  tlie  colon  oecur  more  rarely,  and  are  favored  hj  a  long 

atery.    Thus  vulvukis  of  tire  splenic  and  hepatic  flexures  have  lx3en  observed 

Igrett  rarities.  As  stated,  the  transverse  colon  luay  hang  down  in  a  long,  sharp 

►  to  the  pid^s,  and  may  be  the  seat  of  volvulus.     Volvulus  of  the  small  intes- 

!  18  favored  by  a  short,  narrow^  mesenteric  attachment  and  a  long  mesentery. 

an  extreme  case  favoring  such  an  occurrence,   tiie  congenitul   abnormality 

fttpfl  in  Fig.  21  will  sen^e  as  an  example.     Local  pathological  conditions 

«1hi)  predis[iose  to  volvulus  of  the  snudl  gut.     A  coil  of  ileum  long  pro- 

lu  a  hrmial  sac  may  have  its  mesentery  unduly  narrowed  and  length- 

Cicatricial  contraction  of  the  mesentery  from  former  attacks  of  perito- 

i^liriigpoecs  to  volvulus  in  a  similar  manner*     I  o|x*rated  upon  a  childj 

.for  a  volvulus  of  the  small  intestine,  which  occurred  as  the 
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result  of  a  violent  push  from  behind.     The  ileum  had  a  congcnitally  sboii 
mesenteric  attachment,   while  the  mesentery  itself  was  unusually   long.     A 
single  coil  of  ileum  about  eighteen  inches  in  length  was  twisted  one  and  a  half 
times  round,  including  its  mesentery,  and  was  gangrenous.     The  gangrenoas     " 
coil  was  resected,  but  the  twist  in  the  mesentery  had  so  far  interfered  with  the 
circulation  of  the  entire  small  intestine  that  the  gangrene  spread  widely  above 
and  below  the  resected  portion,  and  the  child  died  with  more  than  half  his  small 
intestine  necrotic.     Volvulus  of  the  small  intestine  is,  as  stated,  often  associ- 
ated with  and  caused  by  hernia ;  the  two  may  coexist.     It  is  well  for  the  8U^ 
geon  to  bear  in  mind  when  operating  upon  an  irreducible  hernia  in  the  pres- 
ence of  symptoms  of  intestinal  obstruction  that,  failing  to  find  the  gut  in  the 
hernial  sac  strangulated,  a  volvulus  may  be  causing  the  obstruction.    Vaugfaaa 
in  1903  ("  Volvulus  of  the  Small  Intestine,"  etc.,  American  Journal  of  Ihe 
Medical  Sciences^  May,  1903)  published  records  of  collected  cases,  including 
his  own.     He  collected  61  cases.     Of  them,  21  involved  torsion  of  the  entire 
mesentery;  40  were  partial  only,  a  portion  of  the  mesentery  and  small  intes- 
tine being  involved  in  the  twist. 

Angulation. — A  further  group  of  cases  of  acute  obstruction  are  those  caused 
by  angulation  of  loops  of  bowel.     They  are,  as  stated,  frequently  caused  by 
bands  and  adhesions.     Very  striking  examples  of  angulation  are  the  cases 
of  obstruction  of  the  duodenum,  or  of  a  pylorus  fixed  by  adhesions,  from  the 
sagging  of  a  dilated  stomach.    I  operated  on  a  case  a  few  years  ago  of  a  peculiar 
character.     A  middle-aged  woman  of  a  highly  neurotic  temperament  suffered 
from  attacks  of  abdominal  pain,  with  obstinate  constipation,  accompanied  some- 
times by  vomiting.     During  the  attacks  her  abdomen  became  somewhat  dis- 
tended and  tender  in  the  lower  half.     T'^pon  opening  her  abdomen  an  unusually 
long  sigmoid  loop  was  found ;  the  apex  of  the  loop  was  firmly  adherent  to  the 
abdominal  wall  at  the  brim  of  the  pelvis  upon  the  left  side  in  front,  over  an 
area  circular  in  shape  and  an  inch  in  diameter.     A  marked  angulation  of  the 
gut  had  been  produced  at  this  i)oint,  although  not  total  occlusion  of  the  bowel. 
The  bowel  was  freed,  when  it  was  foimd  that  an  ulcerative  process  had  slowly 
perforated  at  this  point  and  had  grown  firmly  adherent     There  was  no  evi- 
dence of  extensive  old  adhesions  throughout  the  belly.     The  borders  of  the 
ulcerated  area  were  inverted  with  sutures;  the  symptoms  were  relieved,  ba* 
the  patient  remains  as  neurasthenic  as  before. 

Group  B.  Obstruction  by  Obturation. — The  lumen  of  the  intestine  may 
be  closed  by  caiKses  acting  from  within  the  gut  itself.  Thus,  tumors  and  c\c^^ — 
trices  causing  strictures,  rarely  by  a  tumor  acting  as  a  ball  valve ;  further,  t>^ 
foreign  bodies,  whether  swallowed  or  formed  within  the  body,  such  as  enter*  ^rra 
liths,  gall-stones,  fecal  impactions.  Intussusception  may  also  be  included,  ^^^■ 
though  here  the  phenomena  partake  also  of  the  character  of  strangulation. 

Causes  acting  from  without  are  the  pressure  of  tumors  or  exudates  "prm^a^^ 
ing  upon,  and  thus  closing,  the  lumen  of  the  gut.     Among  tumors  of  i 

intestine   causing  obturation  carcinoma   is   the   most  frequent.     It  itivt — 'rol 
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illy  the  liirge  int«*stine,  niore  coninionly  the  rectimi  tlmn  any  other  part. 
itt  many  caaes  the  tumor  is  small,  and  forms  a  narrow  constricting  ring  about 
gut.  In  others  a  nmssive  palpable  growth  may  he  present  In  these  cases 
jllii  i^rmptoms  of  chronic  obstruction  are  apt  to  precede  the  total  occlusion.  The 
Bfoomala  of  the  intestine,  although  they  form  massive  tumors,  rarely  cause 
totil  occlusion  and  acute  obslruction.  Among  ulcerative  processes  leading  to 
fu*atricial  contraction  tuberculosis  and  syphilis  are  the  most  common.  The 
Umier  affects  chiefly  the  small  intestine,  the  latter  the  rectum,  although  other 
of  the  colon  may  be  involved.  Dysenteric  ulceration  of  the  colon  may 
hd  to  obstruction^  although  this  result  is  believed  to  be  rare,  as  is  also 
tme  in  those  cases  of  ulceration  of  the  bowel  due  to  pressure  necrosis  of  the 
umpous  membrane  from  impacted  feces,  Treves  descriVted  several  cases  of 
rrtion  of  the  small  gut  following  the  reduction  of  straugulated  hernia*. 
pressure  of  the  constricting  ring  had  caused  necrosis  of  the  mucous  mem- 
of  the  bowel  and  circular  cicatricial  contraction.  Any  large  intra-abdom- 
ttimor  may  cause  partial  or  even  complete  owlusiou  of  the  bowel  by  pres- 
9m,  Severe  constipation,  colicky  pain,  and  other  digestive  disturbances  are 
nmrntm  under  such  conditions;  actual  complete  *x*clusion  is  rare.  Obiuration 
hjifnrfiffn  bodies  occurs.  Such  may  be  bodies  swallowed;  their  behavior  in  the 
iitestinc  has  already  been  sufficiently  described,  (tall'sfoneg  large  enough  to 
•brtrtirt  the  bowel  nearly  always  gain  access  to  the  gut  by  ulceration  through 
tk  gall-bladder.  A  vt'ty  few  cases  have  been  observed  where  the  stone  entered 
trough  a  dilated  comuion  duct.  They  may,  as  already  stated  under  Foreign 
Bodies,  cause  obstruction  by  producing  spasm  of  the  wall  of  the  gut,  which 
di0p$  them  tightly.  The  obstruction  5s  in  the  small  intestine.  I  had  a  fatal 
fise  fkf  this  kind  in  January,  11H)9,  mentioned  under  Foreign  Bodies  in  the 
Intestine,  Knterolifhs  are  formed  nearly  always  in  the  large  intestine  by  slow 
iecretions  of  earthy  salts  (the  alkaline  earths)  about  a  nucleus  which  may  he 
nri^tttic  or  inorganic.  In  the  same  general  category  belong  hair  balls  and 
>tisM«  of  vegetable  fibf*r.  The  unusnal  case  observed  by  Dr,  Hodenpyl  of  a 
AID  who  swallowed  half  a  dried  peach,  which  lodged  in  the  ileum  a  foot  above 
Ac  reeum^  and  caused  death,  has  been  noted  elsewhere,  as  well  as  a  case  in 
thii^i  a  knotted  mass  of  intestinal  worms  occluded  the  ileo-cecal  valve.  Fecal 
iin|iaction  may  give  rise  to  occlusion  of  tlie  gut.  In  cases  of  old  |ie<>ple  w^hoee 
Wrpe  intestines  are  atonic,  such  may  occur  without  any  stricture  of  the  gut. 
the  prt'senee  of  a  eongenital  or  acquired  stricture  a  much  smaller  fecal  mass 
It  he  sufficient  to  occlude  the  bowel. 
iMusini^cepiwn — Invaginah'on  of  Oiv  Bowel. — Where  one  portion  of  the 
finf^  penetrates  into  the  lumen  of  the  next  adjoining  portion  the  condition 
^WT\  as  intussusception.  The  part  penetrating  the  other  is  known  as  the 
*ptiun,  and  consists  of  two  layers.  The  penetrated  or  outer  part,  the 
**^^K  iu  fact,  is  known  as  the  intussuseipiens.  Between  the  innermost  and 
^flft  layer  lies  that  portion  of  the  mesentery  which  has  been  drawn  into  the 
This  portion  of  mesentery,  which  is  folded  up  into  a  cone-shaped 
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mass,  pulls  upon  the  lower  border  of  the  intussuseeptum,  and  throws  it  into 
a  curve,  the  concavity  of  which  is  directed  toward  the  mesenteric  portion  of  the 
intestine.     The  inner  orifice  of  the  intussuseeptum,  which  was  originally  cir- 
cular, is  drawn  into  an  elongated  slit  by  the  traction  thus  exerted  "  (Warren, 
"  International  Text-book  of  Surgery  ").^    It  occasionally  happens  in  the  large 
intestine  (transverse  colon  and  sigmoid  flexure)  that  the  process  of  invagina- 
tion  comes  to  an  end  in  one  section  of  the  bowel,  and  that  the  entire  intussus- 
ception becomes  invaginated  into  a  lower  loop.     In  rare  cases  the  process  may 
be  once  more  repeated.     (For  the  theories  of  the  mechanism  and  causation 
of  the  disease  the  reader  is  referred  to  large  works  and  monographs.) 

Varieties. — Invagination  may  take  place  in  any  part  of  the  alimentary 
canal.  There  are,  however,  seats  of  predilection.  The  commonest  form  is 
where  the  ileum  enters  the  cecum  at  the  ileo-cecal  valve.  Leichtenstem  places 
it  at  52  per  cent  of  all  cases,  and  during  the  first  year  of  life  at  70  per  cent  of 
all  cases.  Wiggin  found  this  variety  to  have  existed  in  89  per  cent  of  103 
cases.  The  next  most  frequent  form  is  the  tnteric,  small  intestine  into  small 
intestine,  30  per  cent  (Leichtenstem).  The  colic,  18  ]^r  cent  In  the  ileo- 
colic form  the  ileo-cecal  orifice  fonns  the  apex  of  the  intussuseeptum,  and  may 
traverse  the  entire  length  of  the  large  intestine  and  appear  at  the  anus. 

Causaiion. — A  certain  degree  of  atony  of  one  portion  of  gut  and  an  active 
peristalsis  on  the  part  of  anotlier  are  necessary  for  the  production  of  intussus- 
ception. Such  conditions  may  be  produced  by  trauma,  such  as  violent  shaking, 
a  blow  upon  the  abdomen,  distention  of  the  bowel  from  overeating  and  drink- 
ing. In  many  cases  severe  constipation  has  preceded.  Some  cases  have  beea 
observed  caused  by  peristaltic  action  on  a  pedimculated  growth  of  the  intestinal 
wall,  the  pedicle  dragging  the  wall  of  the  gut  after  itself,  thus  causing  its  in- 
vagination. In  very  rare  eases  the  invagination  of  a  Meckel's  diverticulum  has 
started  the  intussusception  (Cheyne,  Heller,  Armals  of  Surgery,  December, 
1904).  Age  exercises  a  most  important  influence.  The  disease  occurs  most 
often  during  the  first  year  of  life,  and  is  three  times  more  frequent  in  males 
than  in  females.  In  infants  intussusception  usually  occurs  without  any  appar- 
ent cause  in  well-nourished  healthy  babies. 

Course  of  the  Disease, — The  disease  may  be  described  as  running  its  course 
in  an  acute  or  chronic  form.  When  invagination  is  established  a  more  or  lesB 
profound  disturbance  of  circulation  takes  place  in  the  intussuseeptum  froiO- 
pressure  on  its  mesentery,  the  gut  swells,  l>econies  edematous,  hemorrhages  take 
place  into  its  substance  and  often  into  the  lumen  of  the  bowel.  In  the  word"' 
cases  the  gut  becomes  gangrenous,  and  may  he  discharged  jyer  rectum  as  * 
slough  or  sloughs  from  an  inch  to  a  yard  or  more  in  length,  should  the  patie:Kn 
survive.  Such  sloughs  usually  come  away  between  the  eleventh  and  twenf; 
first  day  of  the  disease,  in  other  cases  much  later.  In  oi)erated  cases  gangit?  ^ 
of  the  gut  has  been  observed   twenty-eight  hours   after   the   first   sympto^-^^ 
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n  less  severe  cases  the  circulatory  c(]iiilibriimi  niaj  he  reestablished 
more  or  less  perfectly,  and  tlie  lumen  of  the  bowel  may  become  &uJiicieiitly  pat- 
mi  to  permit  the  passage  of  feces.     The  patient  is  s^till  exposed  to  danger  from 
proration  at  the  constricted  neck  of  the  invagination  and  death  from  perito- 
iiilis^    In  other  cases  the  patient  lives  long  enough  to  die  of  sepsis  and  exhans- 
tif<i,  perhaps  after  months.     In  still  others,  after  separation  of  the  sloughs, 
itrietiire  of  the  l)o\vel  occurs  at  the  lines  of  separation  at  a  later  perimh     Snrh 
I  case  occurred  recently  in  my  service  at  the  New  York   Hospital.      It  was 
9{ieriite<l  upon  by  my  associate,  Dr.  William  A.  D«>\vTlt^s.     The  patient  was  a 
lUlQ  thirty-five  years  ohl,   who   after  an    attack   of   intiissiisoeption   thirty-one 
jwn  k'fore  had  discharged  a  large  porti^m  of  small  intestine  per  fifnim.     The 
Adtmctioii  of  the  bowel  occurred  at  the  site  of  the  separation  hy  eicatricial 
JteD(«iiP,  and  elsewhere  hy  hands.      Panilysis  of  the  gut  was   absolute,    and 
palient    was   not   benefited    hy    a    lateral    anastomosis.      Cure    or    partial 
by  sloughing  and  spontaneous  evacuation   are   more  eommoti    in   intus- 
ption  of  the  small   intestine  than  of  the  large.      The  most   aeute  cases  \ 
in  yonng  infants  during  the  tirst  year  of  life.     The  syinptoms  of  intus- 
ption  differ  from  ordinary  acute  intestinal  obstruction,   and  are  eharao- 
ic  in  meet  cases,  so  that  I  shall  mention  them  before  discussing  the  diag- 
o{  aeute  obstruction  in  general.     Tlie  duration  of  the  acute  cases  is  from 
Iwty-foiir  hours  to  two  weeks.    In  the  most  severe  typ<*s  an  infant  is  seized  with 
mMen  severe  abdominal  pain,  rapidly  passes  into  a  condition  of  eollajise  with 
"Hnilinp  and  a  subnormal  tempc^rature,  and  dies.     The  cliaraeteristic  signs  of 
4e  disease  may  or  may  not  develop.     In  ordinary  cases  the  disease  lasts  one  or 
l»  wreks  before  the  fatal  issue,  unless  relieved  by  operatiou.     The  patient, 
irfaijt  or  adult,  hut  usually  a  hahy  with  a  previous  history  of  good  health,  is 
IfcJBed  with  very  severe  cramplike  pain  in   the  ahdomeu,  sonietinies  general, 
iine»  referred  to  the  umhilicus.     The  pain  lasts  an  hour  or  several  hours, 
Hd  milsides,  to  be  renewed  after  a  longer  or  shorter  interval.     Aeeompanving 
4i  piin  there  is  usually  vomiting.      Late  in  the  disease  the  vomiting  may 
Wome  stercornceous,     Sueh  is  not,  however,  the  rule.     The  patients  are  also 
tS^ti  at  once  with   diarrhea,   the  normal   contents   of  the   howel   are   first 
ltpel)Ml«  followed  within  the  first  twenty -four  hours  by  the  passage  of  nntrus 
•ixrrf  wUh   bloody  the  characteristic   diarrhea  of   intussiiseepfiou.      With   tlie 
4mh<>a  there  is  a  more  or  less  constant  desire  to  stool  and  painful  straining. 
rtt'  liUxiy  mucus  somewhat  resembles  currant  jelly  in  uppearanee.     It  may 
»<'|*:jr  alone  or  mixed  with  more  or  less  fet^al  matter,  aecortling  to  whether  the 
W  vf|  i^  pervious  or  not,  and  to  w^hether  tlic  intestine  above  is  paralyzed  or  not, 
P\iring  the  earlier  period  of  tlie  disease  the  abdomen  is  not  distended,  and 
notiibly  tender  or  rigid,  except  during  the  paroxysms  of  pain.     At  a  later 
'^  tke  dpns  of  peritonitis  may  obscure  the  picture,  but  often  in  adults, 
lasnally  in  infants,  palpation  of  the  abdomen  permits  the  recognition  of 
^naradmstir   sausatfr -shaped   inmor   eompo,spd   of   ihr    inrafjiriated   cods, 
ft  tiuaof  can  uauallv  be  detected  when  the  colon  or  colon  and  ileum  are 
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involved.     When  the  small  intestine  alone  is  the  seat  it  will  be  absent  or  hard 
to  detect.    A  tumor  is  to  be  felt  in  children  in  a  very  large  proportion  of  cases. 
Thus,  C.  H.  Fagge  (Annals  of  Surgery^  March,  1905)  was  able  to  feel  a  tumor 
in  sixteen  out  of  eighteen  cases  seen.    When  felt  it  will  be  cylindrical  or  sau- 
sage-shaped.    It  may  be  found  in  the  right  iliac  fossa  or  anywhere  along  the 
course  of  the  colon,  or  in  any  indifferent  position  in  the  lower  half  of  the  abdo-     ' 
men.     The  tumor  is  firm,  not  tender,  usually  freely  movable,  and  may  change 
its  position  from  time  to  time  spontaneously.     Kectal  examination  may  detect 
its  apex  in  the  rectum,  or  it  may  even  protrude  through  the  anus.    When  no 
tumor  is  felt  by  abdominal  examination  alone,  combined  rectal  and  abdominal 
examination  may  detect  it.    In  cases  of  doubt,  examination  under  an  anesthetic 
is  desirable,  to  be  followed  at  once  by  operation  if  a  tumor  is  felt     Indeed, 
we  must  depend  for  a  diagnosis  very  largely  on  the  presence  of  a  palpable  masB. 
Errors  may,  of  course,  occur.     A  mass  of  glands  in  the  right  iliac  fossa  hu 
been  mistaken  for  an  intussusception,  and  in  a  chronic  case  an  intussusception 
has  been  mistaken  for  a  hardened  and  contracted  omentum,  and  the  case  diagnos- 
ticated as  one  of  tuberculous  peritonitis  (Cuthbert  Wallace,  Annals  of  Surgery^ 
March,  1905).     Blood  may  be  found  in  the  stools  of  infants  suffering  from 
acute  enteritis  or  from  polypoid  growths  of  the  rectum.     But  the  history  of  a 
sudden  violent  attack  of  pain  and  the  presence  of  a  tumor  are  absent     Tha 
treatment  of  intussusception  is  now  regarded  by  most  surgeons  as  purely  oper- 
ative, and  thai-  at  the  earliest  possible  moment    Spontaneous  reduction  is  prob- 
ably rare,  and  the  proportion  of  cases  saved  by  enemata  or  inflation  of  the  bowd 
is  small.     Adhesions  between  the  invaginated  coils  occur  after  a  variable  time, 
and  may  render  reduction  difficult  or  impossible.   Such  adhesions  may,  however, 
be  absent  for  several  days  after  the  beginning  of  the  attack.    Gibson  (Annals  of 
Surgery y  1900)   states  that  on  the  first  day  of  the  disease  94  per  cent  aio 
reducible;  on  the  second  day,  83  per  cent;  on  the  third  day,  61  per  cent    All 
observers  are  agreed  that  the  very  high  mortality  of  intussusception  has  been 
materially  reduced  by  early  operation,  practiced  as  a  routine  measure.     There 
is  nothing  characteristic  about  the  pulse  and  temperature.     In  the  very  bad 
cases  the  pulse  will  lie  that  of  shock  from  the  start,  feeble,  compressible,  and 
rapid.     In  less  severe  cases  the  pulse  will  gradually  grow  more  rapid  and 
feeble  until  death.     The  temperature  in  acute  cases  is  normal  or  subnormal-^ 
If  the  patient  survives  or  develops  complications,  perforation,  peritonitis,  sep  " 
tic  infection  of  the  mesenteric  veins,  and  pyemia,  etc.,  there  will  be  a  rise  o^ 
temperature  of  a  kind  more  or  less  characteristic.     In  the  chronic  cases  tl:^^ 
disease  begins  as  in  the  acute  forms,  but  the  constitutional  depression  is  lg.£:3 
severe,  the  bowels  are  not  entirely  obstructed,  or  if  at  first  obstructed  t"^ci 
swelling  of  the  gut  diminishes,  and  diarrhea  ensues.    In  these  cases,  as  alrea.  ^^ 
indicated,  when  untreated,  sloughing  of  the  bowel  and  its  passage  per  red^am^ 
is  the  most  favorable  outcome,  and  is  often  followed  by  stricture.    The  p«fa'<  "^ 

may  live  for  months,  to  die  of  exhaustion,  sepsis,  intoxication  from  decom j 

ing  intestinal  contents,  peritonitis,  or  other  complication. 
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aptoms  and  BiAgnoiis  of  Acute  Inteitinal  ObitructioE. — The  diagnosis  of 
>bdt ruction  of  the  trowels  after  the  s^^Tiiptonis  are  well  developc^d  presents 
Sctilties  whatever.  The  cardinal  signs  and  symptoms  are;  Abdominal 
ftd  vomUing^  first  of  the  contents  of  the  atomaeh^  then  of  bile-stained  flyirf, 
iBg  after  hours  or  days  a  feeal  ehanieter.  As  has  alrt^ufiy  been  indi- 
ia  several  places  in  this  book,  so-ealled  feeal  or  stereoraceous  vomiting 
lot  indicate  that  the  contents  of  the  large  intestine  have  reached  the 
ih  by  reversed  perisfnlsis  and  are  then  v*oniited.  Such  an  event  cx'cnrs 
rhen  a  fistulous  opening  exists  between  the  stomach  and  the  colon,  and 
then.  Feeal  vomiting,  as  ordinarily  seen,  means  simply  that  the  con- 
af  the  small  giit,  stagnating  and  putrefying  aliove  an  obstruction  or  in 
zed  bowel,  regurgitate  by  mechanical  overflow  into  the  storaachj  and  are 
sd.  The  fecal  character  of  the  vomited  material  gives  no  clew  to  the 
iaa  of  the  obstruction.  The  time  of  its  occurrence,  on  the  other  hand, 
m  an  aid  in  diagnosis.     In  partial  obstructions  it  is  usnally  ah^^ent  or 

Piter  in  the  disease.  In  obstruction  of  the  large  intestine  it  occurs  late 
lie  absent.  In  general  peritonitis  with  paralysis  r^f  the  brvwel  it  usu- 
Bcurs  soon  after  paresis  of  the  gut  is  established.  When  the  obstruction 
V  high  in  the  small  intestine  it  is  apt  to  occur  very  early.  Distention 
nK>wel  and  abdomen  with  gas  accumuliitod  in  the  intestine  above  the 
l£  obstruction  from  fermentative  and  putrefactive  changes  in  its  contents, 
■  consiipalion^  the  bowel  once  emptied,  no  further  escape  of  gas  or 
Kiirs  per  anum.  ProstraiioUj  coming  on  suddenly  under  the  guise  of 
fir  slowly  after  hours,  in  either  case  progressive,  ending  in  the  death  of 
dividual  in  collapse  after  a  period  of  one  or  several  days.  In  addition 
le  essential  symptoms  there  will  be  progressive  cnfetddement  of  the  action 
heart ;  in  some  cases  a  rise  of  temperature ;  in  others,  none ;  in  still  others, 

Eature  will  be  subnormal,  according  to  varying  conditions. 
aantity  of  urine  passed  is  regularly  diminished,  partly  on  account 
of  fluid  by  vomiting,  partly  from  inability  on  the  part  of  the  intes- 
ubsorb  fluid,  and  partly,  in  the  later  stages  of  the  disease,  from  dimin- 
■bterial  blood- pressure,  Indtcan  is  present  in  the  urine  in  cases  of  dif- 
pmtonitis  in  large  quantities.  In  obstruction  of  the  ileum  it  is  usually 
ttl  in  increased  quantities  after  the  first  twenty- four  hours.  In  obstruction 
e  large  intestine,  it  may  he  absent  or  but  slightly  increased*  Its  presence 
ad*  upon  the  absorption  of  the  putrid  decomp:isition  prmlucts  of  albumin, 
ly  from  the  small  intestine.  The  vorious  signs  and  symptoms  prcst^nt  an 
It  clinical  picture,  which,  taken  together  with  the  pale,  pinched,  anxinus 
Bi,  sunken  eyes,  clammy  skin,  cool  and  often  cyanotic  extremities,  are 
Bw  PBoiigh  recognized.  The  picture  will,  however,  vary  a  good  deal  in 
jgpt  cases,  according  to  the  cause  and  seat  of  the  obstruction.  From  the 
Irf  view  of  operative  treatment,  it  is  desirable  for  the  surgeon  to  know 
tnd  character  of  the  obstruction,  in  order  that  the  lesion  may  be 
keW  certainly  and  without  loss  of  time  after  opening  the  abdomen. 
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Eapid  work  is  usually  a  very  important  element  in  the  success  of  operations 
of  this  character,  done  usually  upon  patients  already  weak  and  exhausted. 
In  a  certain  proportion  of  cases  the  operator  may,  from  the  history  of  the  case 
and  from  the  examination  of  the  abdomen,  make  a  fairly  accurate  anatomical 
diagnosis ;  in  some  he  may  be  able  to  exclude  certain  conditions  and  not  others; 
in  other  cases,  notably  when  first  seen  late  in  the  disease,  and  with  an  imper- 
fect history,  the  diagnosis  of  obstruction  will  be  plain,  but  its  cause  will  remain 
quite  unknown  until  the  abdomen  is  opened.  A  knowledge  of  the  local  effects 
upon  the  intestine  and  the  behavior  of  the  gut  in  the  diflFerent  forms  of  intes- 
tinal obstruction  sometimes  is  a  valuable  aid  in  differentiating  the  several 
types  of  the  disease. 

Differential  Diagnosis  of  Acute  Intestinal  Obstruction. — Peritonitis. — As 
it  has  already  been  stated,  localized  peritonitis  exercises  a  paralyzing  effect 
upon  the  inflamed  coils  of  gut,  still  the  paralysis  is  rarely  absolute.     Gas 
is  still   able   to  pass  into  noninflamed   coils.      Tympanites   is  not  noticeable 
or  is  slight.     The  symptoms  of  obstruction  do  not  appear  from  this  cause 
alone.     Diffuse  purulent  peritonitis,  on  the  other  hand,  whether  of  the  puru- 
lent,  fibrino-purulent,   or  putrid   tyjxj,   produces,   unless  the   patient  dies  of 
sepsis  very  early   in   the  disease,   total   paralysis  of   the  intestine,   the  abdo- 
men is  uniformly  and  markedly  distended,  peristaltic  movements  cease.     In 
cases  of  strangulation  of  the  gut,  the  strangulated  loop  is  rapidly  distended 
with  putrefactive  gases  in  a  few  hours,  and  remains  anchored  at  one  place  la 
the  belly.     No  peristaltic  movements  occur  in  the  strangulated  loop.     The 
distention  of  the  strangulated  portion  may  be  very  great,  and  if  a  large  por- 
tion of  intestine  is  involved  may  fill  aluiost  the  entire  belly.     Such  great  dis- 
tention of  the  strangulated  coil  is  commonly  seen  in  cases  of  volvulus  of  a  long 
sigmoid.     In  such  cases  a  sero-sanguinolcnt  and  often  an  infected  evil-smell- 
ing transudate  in  considerable  amount  may  accumulate  rapidly  in  the  perito- 
neum, giving  the  signs  of  dullness  in  the  flanks  even  during  the  first  day.    The 
transudation  is  identical  with  that  observed  in  cases  of  strangulated  external 
hernia\     The  lower  efferent  porticm  of  the  bowel  empties  itself,  and  remains 
empty.     The  Ixjhavior  of  the  afferent  coils  varies.     If  the  length  of  strangu- 
lated gut  be  great,  no  noticeable  distention  may  be  observed  in  thes?e  coils  «t 
the  time  of  oj)eration.     These  cases  run  their  course  rapidly,  and   die  with 
the  symptoms  of  shock  followed  by  collapse,  if  not  relieved  very  early  by  opet*-^ 
ation.     Jf  only  a  small  loop  of  gut  be  involved  the  symptoms  of  shock  are  nofc 
marked,  the  patient  may  live  for  a  number  of  days,  and  the  afferent  portioica 
of  the  intestine  has  time  to  become  distended.     According  to  Schlange,  und^^ 
favorable  conditions,  increased  ]wristaltic  movements  and  rfgidity  of  the  boiv^s 
can  sometimes  be  appreciated  in  these  distended  coils,  as  in  cases  of  chrotB-"^ 
obstruction  of  the  small  gut,  already  described,  but  in  a  far  less  marked  degr^^^ 
Whether  separate  coils  are  recognizable  or  not,  gradual  progressive  distentm  -^ 
of  the  bowel  above  the  obstruction  regularly  occurs,  and  leads  before  death, 
a  marked  degree  of  tympanites.     When  gangrene  of  the  gut  occurs,  so  tT^ca 
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beoomea  pervious  to  bacteria  or  actual  perforation  takes  place,  the  signs  and 

vjmploius  of  diffuse  f^eriUmitis  entirely  olrsciire  ihese  local  signs.     In  cases  of 

Aiuration  tbe  gut  above  the  obstruction  graJuallj  distends  a  variable  dis- 

Umcfr  luward  tbe  stomach*     Tbe  afferent  coils  show  increased  peristaltic  activ* 

iiy.     If  the  obturation  is  inc*>niplete  or  is  slowly  develo|>edj  as  from  a  car- 

rbtimaitotid  or  oilier  stricture,  tbe  clinical  picture  ^adually  merges  into  that 

chronic  obstruction,   as  already   descril>ed.      Perhaps   the  most   important, 

inly   the   first,  cpiestion  tlie  surp?oa  must  ask   liiniself  when  confronted 

e  Cftse  presenting  the  symptoms  of  intestinal  obstruetiuu  is:  Are  the  symp- 

due  to   paralysis  of  the  gut  from   peritonitis   or  to   actual   mechanical 

ictioD  of  tbe  bowel?    While  it  is  true  tliat  both  conditions  may  he  pres- 

ifit,  in  the  former  class  of  cases  the  j>eritonilia  will  have  ushered  in  the  dis- 

«ttp;  ihe  symptoms  of  obstrnction  are  hut  tbe  last  stage  of  tlie  picture.     In 

lb  hitter  tbe  obstructive  symptoms  will  have  apjieareJ  first,  tbe  i>eritonitis  is 

Iwoiidary'  lesion,  and  merely  closes  the  scene.     The  signs  and  symptoms  of 

tffl<Jeveloped  diffuse  peritonitis  Iiave  been  ♦Jwclt  upon  at  length  under  Peri* 

toitis.     Briefly  recapitulated  they  are:  a   pale,  pincheil,  and  sunken  cnuule- 

Bttw;  hollow  eyes;  an  anxious  expression;  a  uniformly   and   markedly  dis- 

Med  abdomen*  with  no  individual  intestinal  cuils  visible  upon  its  surface;  (he 

bre^  and  thighs  often  flexed;  thirst;  diminished  urinary  secretions;  rejieated 

''ttiitiDg*   bei^oming   fecal;   restleBsuess;   severe,   continuous    abdominal    pain; 

|n>c7al  abdominal   rigidity   and   tendLTuess;    hurried    breathing   of  the   cuslal 

;  tlyspnea ;  a  rajiiil,  feeble,  and  compressible  pulse.     Fever  may  he  jires- 

unbent.     It  is  usually  jiresent  in  diffuse  purulent  fK^ritnnitis,  although  its 

tt  is  no  criterion  of  the  severity  of  the  disease.     When  present  it  besjieaks 

itnaitis  rather  than   an   uncomplicated   mechanical   obstruction.      (For  tbe 

?ilw  of  tlie  blood  count  in  diagnosis^  see  section  on  tbe  Blrw^d.)     Here  tbe 

li>Wy  of  tbe  case  is  often  of  great  assistance.    A  history  of  an  attack  of  abdi>m- 

nl  pain,  k»ealized  after  some  hours  in  the  right  iliac  fossa,  perhaps  of  sev- 

\rh  oiiacks,  points  inevitably  to  apjK*ndieitis.     A  history  of  chronic  gas- 

ii'tnrbanees,  to  ulcer  of  tbe  stomach  nr  ilurKlennm.     A  history  of  jaundice 

f  ptiin  in   the  region  of  the  gall-bladder,  to  gall-stone  disease  and   per- 

ititi,     A  history  of  continued  fever  for  days  or  weeks,  with  diarrhea  and 

trjfinn.  In  perforation  nf  a  typhoid  ulcer,     A  history  of  meustrual  disturb- 

fii^>,  Mf  jiHflcks  of  pelvic  palu,  of  eutioinetritis^  to  jMdvic  j»eritf»nitis,  ofl(n  grm- 

Wah     It   is  generally  stated   that    pritonitis  arising  from  tbe  tubes   and 

v*Ty  rarely  runs  a  stormy  course.     Tbe  frtllnwiug  brief  abstract  of  a 

_^     !  «jjn*rated  U|>on  a  few  years  ago  illustrates  that  it  sometimes  does,  and 

^^'i*  <mo  cannot  lie  too  thorough   in   exauiining  eases  of  apparent   intestinal 

I  insert  it  because  it  taught  me  a  lesson  I  nuglit  in  have  learned 

I'M  ^^  J, 

A  woman  was  admitted  to  Ihe  Hudson  Street  TTospital  with  tbe  following  his- 
f- Sbe  had  been  ojierated  upon  in  Ihat  hospital  a  year  Ijcfore  for  peritonitis; 
^bciuion  had  been  made  in  the  middle  line  above  the  puhes.    The  origin  of  the 
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peritonitis  was  a  perforated  appendix ;  this  had  been  removed.  On  the  day  before 
I  saw  her  she  had  fallen  downstairs,  and  had  at  once  been  seized  with  ^vere  abdom- 
inal pain,  vomiting,  and  prostration,  followed  in  a  few  hours  by  abdominal  dis- 
tention. When  1  saw  her  at  the  hospital,  the  following  afternoon,  the  vomitiiag 
had  continued  and  become  bile*stained,  Ihough  not  foul.  She  looked  seriously  ill 
and  complained  of  severe  abdominal  pain,  hx^alized  in  the  lower  haU  of  tlie  idwlo- 
men.  Temjierature  ri9''  F,  Pulse  110.  No  blood  count  was  made,  Tlie  lower 
half  of  the  rather  tliin,  flabby  abdomen  was  notably  distended;  l>eneath  tlie  thinned- 
out  scar  in  the  middle  line  could  be  seen  several  distended  coils  of  small  intestine; 
abdominal  tenderness  and  rigidity  not  marked;  the  distended  coils  felt  soft;  do 
peristaltic  movements  were  heard  or  felt  in  them.  Diagnosis,  intestinal  obstruc- 
tion in  the  ileum,  probably  the  result  of  a  band  which  had  engaged  a  coil  of  gut 
as  the  result  of  the  fall  of  the  day  before.  The  former  attack  of  peritonitis  abun- 
dantly accounted  for  the  presence  of  bands  and  adhesions.  No  vaginal  examiua- 
tion  made.  Abdomen  opened  in  the  middle  line.  Purulent  fluid  escaped  at  once 
in  large  amount;  the  pus  bad  a  fecal  odon  Small  intestines  distended  and  everr- 
wht-re  reddened  and  covered  with  flakes  of  fibrin.  The  peritonitis  seemed  roost 
intense  among  the  coils  of  ileum.  Appendical  region,  ap|>endix  absent,  otherwi««e 
norm  ah  There  were  no  bands  nor  adhesions  anywhere.  When  finally  I  explored 
the  pelvis  the  diagnosis  bec^ame  quite  clear.  I  found  double  pus  tubes;  upon  the 
left  side  a  large  tubo-ovarian  abscess,  which  liad  been  rupturt'd  tlic  day  l>efore  by 
the  fall  and  bad  caused  the  peritonitis.  Cultures  from  the  pus  showed  coloo 
bacillus.  The  woman  recovered ;  but  had  a  vaginal  examination  been  made,  tlie 
error  in  diagnosis  would  hardly  have  occurred. 

In  the  absence  of  anv  definite  history,  but  with  the  signs  of  jieritonitis  well 
marked,  the  surgeon  will  sometimes  remain  in  doubt  as  to  the  origin  of  the 
trouble.     The  question  of  ojierative  interference  will  dejM^nd  up<jn  the  general 
condition  oi  the  indiviihial,     Wbotlier  originating  as  an  infection  of  the  peri- 
toneum,  or  as  a  meclianical  chisurc^  of  the  gut  with  secondary  peritonitis,  it 
is,  of  course,  nseless  to  attempt  an  extensive  and  radical   ofterahon  upon  n 
dying  patient.     When  cyanosis  of  the  face  and  trunk  arc  nfilcd,  when  mcntHl 
dullness  and  ajiatby  are  marked,  when  the  pulse  is  140  to  150  nr  more,  and 
flickering^  when  complete  paralysis  of  the  intestine  is  evident,  it  is  useless  to 
operate.      In  other  eases  less  desjM^ratej  operation  may  he  attempted.      Very 
rarely  does  a  palliative  operation,  sneb  as  the  formation  of  an  artiticial  anus, 
do  any  good   in  the  small  gut     In  the  large  intestine,  if  gangrene  has  not 
occtjrred,  it  nuiy  lie  the  means  of  saving  life.     The  dtx*ision  for  or  against  oper- 
ation must  de|)cnd   u|xm  the  indivithial  skill  and  judgment  of  the  siirgeoiu 
When  surronn*Ied  by  all  the  aids  and  the  traimnl   assistants,  such  as  a   well- 
e<|uipi>ed  bos[)ital  onght  to  furnish  ;  where  the  work  can  be  done  rapidly^  and 
where  the  oyK'rator  is  accustomed  to  such  work,  operatifms  may  projrierly  lie 
undertaken  that  would  W  nn justifiable  under  less  favorable  surrountlings,  nota- 
bly if  the  ojjerator  is  without  considerable  experience  in  anrgery  of  this  kind. 

Mkc'Hanical  OBSTRurTroN, — Assuming  that  peritonitis  or  uther  canae  of 
paralysis  of  the  gut  has  been  excluded,  we  shall  next  consider  cases  of  mechaxK 
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obstruction.     The  signs  and  symptoms  differ  to  some  extent  in  cases  of 
lugulation  from  those  oLsen^ed  in  obturation.     Conihination  forms  also  oecur, 
as  described  under  Intussusception.    Typical  cases  of  siramfidation  of  ike  bowel 
exhibit  the  following  train  of  symptoms:  An  individual  is  suddenly  seized  with 
in   in  the  abdouieUy  and  liecouies  violently  ill   at  once.     The  pain  is  very 
vepe.     Much  more  severe  when  the  small  intestine  is  strangidated  than  when 
colon  alone  is  involved*     The  situation  of  the  paiu  is  rarely  of  mu(*h  diag- 
Ic  value.     It  is  referred  usually  to  the  umbilical  region,  or  is  a  generalized 
pain;  it  may  be  largely  referred  to  the  back.     It  is  a  continuous  pain,  and  thus 
differs  from  colic  and  from  the  iDtermittent  pain  of  intussusception.     Accoui- 
psinying  the  pain,  or  aoon  after  its  onset,  the  patient  vomits  first  the  contents 
of  the  stomach ;  as  the  hours  go  by  the  vomiting  is  rej^eated  at  intervals,  Ijecoui- 
ing  first  bile-stained,  later  foul  and  stercoraceoiis.     In  volvulus  of  the  sigmoid, 
vomiting  may  he  dchiyed  or  absent.     Along  wilh  vouiiting,  painfub  frequent 
hiiMxiugh   is  a  common  symptom.     Very  often   the  ou^et  of  sirangubition  is 
lecompanied  by  a  desire  to  defecate.     The  bowel  below  the  obstnietioii  empties 
itself;  after  that  neither  gas  nor  feces  jiass.     If  the  strangulation  is  complete, 
and  especially  if  a  large  portion  of  intestine  is  involved,  the  patient  falls  almost 
imniediately  into  a  condition  of  shock,  and  this  may  he  followed  after  twelve 
to  twenty-four  or  more  hours  by  collapse,  indicating  tliat  the  gut  has  become 
gangrenous,  or  at  least  that  its  vitality  is  so  far  impaired  as  to  |>eruiit  the  pas- 
sa^  of  bacteria  and  consequent  septic  or  putrid  absorption  from  the  perito- 
Miini,     The  time  wdien  this  occurs  varies  according  to  the  couipleteness  of  the 
STninpilation ;  it  may  l>e  postponed  for  several  days.     As  a  matter  of  practical 
es])erience,  it  is  found  that  operations  done  on  tliese  cases  after  the  s€*cond 
day  are  far  more  rarely  successful  than  those  done  during  the  first  forty- 
eight  Lours.     The  general  api>earnnce  of  t!ie  individual,   the  pulse,   the  oli- 
guria, etc.,  of  acute  obstruetiun  have  already  been  mentioned.     Fever  is  usu- 
ally absent     Inspection  of  I  be  abdomen  some  hours  or  a  day  after  the  onset 
of  tbe  symptoms  always  shows  distention^  unless  the  olistruction  is  high  up  in 
tlie  small  intestine.     If  the  abdominal  wall  is  thick,  w^e  cannot  make  out  any 
definite  outline  of  tlie  strangulated  bowel.     If  thin  and  flabby,  a  localized 
meteorism  of  more  or  less  characteristic  size  and  shape  may  be  visible.     Local- 
iied  tympany  in  the  left  lower  quadrant  of  the  lx»lly,  spreading  upward  and 
to  the  right,  finally  becoming  general,  suggests  volvulus  of  the  sigmoid  flexure. 
Palpation,  before  the  onset  of  jieritonitis,  shows  absence  of  the  marked  rigidity 
■  and  tenderness  characteristic  of  inflammation  of  tbe  jjeritoneum.     Xcitlier  pal- 
Ipation.   p^ercussiou,  nor  au8cultalit»u  will   i*eveal   f)eristaltic  movements   in   the 
wtrangulated  coils,  if  such  be  visible.     If  the  length  c*f  the  strangulated  bowel 
Ba  considerable,  the  picture  will  simply  lie  that  of  general  tympanites,  and  the 
Baine  will  be  true  in  any  case  if  the  patient  is  not  seen  until  tlie  second  or 
diird  day,  when  the  afferent  bowel  has  become  markedly  distended.     As  part 
of  bia  examination  the  surgeon  will  insixK-t  all  the  seats  of  external  hernia. 
palpation  in  both  sexes  and  vaginal  palpation  in  the  female  should  not 
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be  omitted  If  a  large  jwrtioa  of  giit  u  strangulated,  dullness  in  tlie  flanks, 
indieating  free  tin  id,  may  sometimes  be  deterted  on  the  second  day*  In  seek- 
ing to  determine  tlie  situation  of  the  olistruetiou  injection  of  water  into  the 
reetnm  is  sometimes  vuhialde.  If  able  to  injtx»t  several  t]imrts  of  water  into 
the  iHjwel  hy  very  gentle  hydrostatic  pressure,  we  exfdude  vnlvidiis  of  the  sig- 
moid.  The  akstniction  is  probably  in  the  small  intestine,  or  at  least  aliove  the 
sigmoid.  When  tlje  sigmoid  is  the  &eat  of  vrdvnhis,  one  qnart  of  water  is  th« 
limit  of  dt>^trii>^ihjlity  of  the  gut  below.  Inability  to  inject  tliat  i|uantitj% 
or  even  a  pint,  does  not  prove  that  the  obstruction  is  near  the  anus,  unless 
the  inject  inn  is  made  under  a  general  nnesthetic,  sint^  an  uncontrollable  desiit* 
to  exjjel  even  small  quantities  of  water  introduced  into  the  rectum  is  frequently 
present  in  any  case  of  acute  obstruction.  As  already  indicated^  the  progress 
of  acute  obstruction  from  strangulation  is  always  to  a  fatal  issue.  The  fecal 
vomiting  eontinut*s.  The  l>elly  bccoines  more  and  more  distended,  the  patient 
more  and  more  exhausted.  Gangrene  or  perforation  of  gut  causes  jieritoncal 
sepsis  and  deatli  in  collapse.  If  tlie  circulation  of  the  constricted  bowel  is  not 
completely  shut  off,  or  if,  as  sometin^es  liap|x*ns  in  obstruction  by  bands,  the 
lumen  of  the  gut  is  not  eoiripletely  closed  at  lirst,  the  symptoms  may  lie  less 
acute.  (See  ease  of  obstruction  by  bands  already  related.)  The  patient  will 
have  abdominal  pain  and  will  voniit.  The  vonrit  will  not  be  foul  fK*rhaps  for 
many  days.  Disleution  will  develop  slowly  and  pr*>gressively,  and  will  repre- 
sent the  afferent  bowel.  Peristaltic  sounds^  and  even  paljmble  movements,  may 
he  detected  over  these  coils  for  days  l^fore  they  become  paralyzed,  as  the  result 
of  complete  occlusion*  Tlie  patient  may  crmtinne  to  pass  gas  and  a  little  fe^-e^ 
from  time  to  time*  In  these  cases  a  previfuis  history  of  an  abdominal  opera* 
tion,  or  of  attacks  of  localised  jx*ritouitis,  usually  appen<lical  or  jitdvic,  ninj 
greatly  aid  the  surgeon  to  decide  up<»u  c:irly  oiH^ration,  (See  Differential  Diag- 
nosis in  following  paragra[phs,) 

Obsirvcfion  btj  Obluratiou. — Tlie  symptoms  of  obstruction  by  obturation 
can  in  many  instau<*es  l>t^  distiuguished  from  those  of  strangulation.  The  sad- 
den violent  onset  of  severe  abdoiuiiial  pain,  folhiwed  at  once  by  the  symptoms 
of  shock  characteristic  of  strangulation,  are  absent.  In  strangtdation  the  paro 
is  severe  and  continuous  froui  the  start;  in  ohturati*tn  it  is  severe,  but  inte^ 
nu'ttent  and  paroxysmal,  and  is  accoiujianied  by  forceful  con  tractions  of  the 
afferent  bowel  in  the  effort  to  overcome  the  obstruction.  Vomiting  is,  with  few 
exceptions,  a  syini>ttJOi  accompany iug  tlie  initial  fiain  and  shock  of  strangula- 
tion. Vomiting  in  obturation  is  regularly  developd  after  a  certain  time,  and 
is  due  to  accumulatiMn  of  intestinal  contents  above  the  obstructed  point  and 
regurgitation  into  the  stomach,  but  it  is  rarely  one  of  the  initial  symptoms  of 
the  disease.  In  the  later  stages  it  regularly  l»eeomes  fecal,  The  obstrnetion 
in  strangulation  is  usually,  tlnnjgh,  as  already  indicated,  not  always^  complete 
at  once.  In  obtunitiim  such  is  less  often  the  case,  so  that  feces  and  gas  mav 
continue  to  l»e  passed  in  sruall  quantities  for  many  days  l>efrire  the  l>c>wel  is 
entirely  occluded.     The  ]iatients  may  thus  continue  to  suffer  from  luuderate 
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>f  obslniction  for  some  time  before  the  strengtb  fails  utterly ;  the 
ay  thus  long  remain  of  good  quality.     Evidences  of  inereasetl  peristal- 
be  coils  of  small  intestine  can  often  be  made  out,  as  described  imder 
obstruetion.     In  a  certain  pruportioii  of  cases  there  will  be  a  history 
'eigii  body  swfllU>\ved.     In  others,  iiutahly  in  eblerly  jiersons,  a  history 
■Due  disease  with  or  without  jaundice.     Gall-stones  are  a   more  fre- 
iibse  of  oWtruetinn  than  eiiti^roliths,  the  bitter  hems:  very  rare.      The 
ire  oftener  w^ouren  than  men,  Ijetween  tl»e  ages  of  fifty  and  stn-enty 
^uring  the  time  when  the  stone  is  nleerating  through  the  gall-bladder 
iuodeniim  the  patient  will  usually  sutfer  from  a  good  dtnil  of  pain 
igns  of  W-al  peritonitis.     This  may  be  followed  by  the  ap]x*aram« 
[l>bK>d  in  the  stools.     The  ol)stnu^tion  is  rarely  absolute  at  tirst;  the 
are  those  of  irritation  of  the  hovvi'l   and  partial  obstrnction.     The 
in  the  lower  part  of  the  ileum  or  at  ttit'  il?o-ceeal  valve  oftener  than 
lie;     It  may  stop  in  the  diiodennni  or  jejunuuL     Irritation  of  tlie  Imwel 
P  spasm  of  its  ninscular  coat  holds  the  stone  in  its  position ;  ulceration 
fniie*»ns  niend)rane  of  the  gut  is  cooinion,   soiiietian^s  localized   |jerito- 
jtrforatiou  is  rare.     Very  rarely  the  stune  has  hei-n  felt  through   the 
Dal  wall.     There  is  nolhing  about  the  symptoms  of  acute  obstruction 
by  enteroliths  or  gall-stones  to  distiiignisli  them  from  other  forms  of 
iration,  as  described.     In  a  certain  proportion  of  cases,  probably  half,( 
ms  cure  results  by  the  final  passage  of  the  stone.     In  149  cases  col- \ 
Lothrop,  the  mortality  of  the  nonop>erated  cases  was  G3  per  cent;   \ 
prated  cases,  2o  in  niimlier,  52  per  cent,     Ol>turation  of  the  bc*wel     1 
other  than  carcinoma  is  rare.     As  stated,  careiiionia  of  the  cecum     I 
^_  Itices  a  tumor  of  considerable  size.     The  same  may  l>e  true  in  other    / 
>f  tbe  gut,  but  very  often  the  eiincHT  forms  oidy  a  small  coustricting  / 
/  remu i us  i m pa  1  pa b  1  e.     At  the  t i m e  w  1 1 e u  w*^  see  these  ca ses,  th e  ohs t r nc-/ 
tng  of  a  chronic  character,  ending  iinally  with   acute  symptoms,   the 
I  gut  13  SO  enlarged   and   disten<led   that   the  small   tumor,   perha|>9  no 
than  die  last  joint  of  one^s  thurubj  as  I  have  observed  in  several  cases,  ^ 
ely  beyond  the  reach  of  palpation.     Acute  ohtnration  caused  by  tumors 
Jly  due  to  benign  growths,  poty|x>id  or  jjedunculated  in  slia|iej  projects 
0  the  lumen  of  the  gut — lijKima,  fihroma,  mynma.     They  may  be  tightly  , 
by  the  uiUiH'ubir  wall  of  the  bowel,  or  cjiuse  invagination,   or  be  the 
i(  fecal  impaction.     In  other  cases  a  paljiable  tumor  may  be  felt  in  tlie 
Use  fofisa,  a  carcinoma  or  tulierculous  disease  of  the  cecum.     In  others 
examination  will  reveal  a  p*^lvie  tumor,  uterine  or  ovarian,  or  grow- 
tthe  pelvis  or  from  retro iieritoneal  structures.     Rectal  examination  will 
iiioma  or  stricture  of  the  rectum,  if  such  1m?  present.     As  in  straogu- 
ion  of  water  into  the  rectum  may  innnediately  disclose  that  the 
ift  or  18  not  above  the  sigruoid.     (See  also  Inflation  of  the  Bowel 
.)    The  history  of  progressive  consti|iation  or  of  constipation   alter- 
{^iH  diarrhea  in  an  elderly  i:>erson,  together  with  a  mucous  discharge 
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tinged  with  blcK>d  from  the  bowel,  will  suggest  carcinoma  somewhere  in  th€ 
colon.  A  history  of  chronic  constipation  and  the  presence  of  scybalous  masaea 
in  the  rectum  or  of  a  doughy  tumor  in  tlie  course  of  the  colon  or  in  the  cecum 
indicates  fecal  impaction. 

Some  General  Remarks  on  Diagnosis  in  Mechanical  Obsiruclion, — Infants 
and  children  with  intestinal  obstruction  are  usually  suffering  from  intussus- 
ception with  its  tumor  and  bloody  stools.  In  subacute  and  ehn^oic  cases  from 
tuberculous  peritonitis*  Volvulus  of  the  sigmoid  affects  adults,  usually  be- 
tween forty  and  sixty  years  of  age.  There  is  a  history  of  chronic  eonstipatioiL 
The  eases  number  four  men  to  one  woman.  The  onset  is  less  violent  than  in 
strangulation  of  the  ileum,  and  shock  and  early  collapse  less  marked.  Vom- 
iting is  often  delayed  or  absent.  Rectal  tenesmus  is  eonmion,  bhxHi  is  rarely 
passed  per  redum.  The  distention  begins  in  the  left  lower  quadrant  of  the 
belly.  Strangulation  by  bands  is  rare  in  ehildhood,  very  common  in  earlj 
adult  life;  in  nu>re  than  half  the  eases  a  history  of  peritonitis  has  preceded 
the  attack,  and  the  ileum  is  the  commonest  site.  The  appendix,  or  Meckel's 
diverticulum,  may  act  as  a  hand  in  these  cases.  A  pretty  lurge  proportion  of 
cases  of  obstruction  by  strangulation  are  due  to  postoperative  adhesions,  and 
the  obstruction  may  follow  tlie  operation  in  a  few  days  or  after  a  long  inter- 
val. In  the  eases  immediately  following  operation,  the  CH?clusion  is,  in  niy 
experience^  Jue  to  a  kink  or  angulation  of  the  gut  more  often  than  to  actual 
strangulation.  The  onset  of  an  attack  of  strangulation  of  the  ileum  is  sudden 
and  violent,  as  described.  Keetal  tenesmus  is  usually  absent  Vomiting  occurs 
early. 

Internal  IIekni«  as  a  Cause  of  Obstbdction,^ — The  various  forms  of 
internal  herniie  are  rare  causes  of  obstruction,  and   I  find  no  record  of  eases 
-diagnosticated  as  such  lie  fore  o|jeration.     They  are  divided  into: 

1*  Retroi^ieritoneal  hernia*,  occurring  in  three  situations:  (a)  Hernia  in  the 
fossa  duodeno-jejunalis  or  fossa  of  Treitz;  (i)  intersiginoid  hernia;  (c)  peri- 
cecal hernia. 

2.  Profieritoneal  hernia. 

3.  Hernia  through  the  foramen  of  Winslow — ^i.  e,,  into  the  lesser  sac- 

4.  DiaphragTuatic  hernia. 
Of  these  hernia'j  diiodeno-jejunalis  is  the  most  common.     The  fossa  is  thus 

described  by  Warren  (**  International  Text-book,"  vol  ii,  page  348)  : 

The  point  of  origin  of  this  hernia  is  the  fossa  duodeno-Jejunalis,  which  ia 
formed  beneath  a  fold  of  peritoneimi  at  the  point  of  junction  of  tlie  jejunum  and 
the  duodenum.  This  fossa  can  he  exposed  on  the  cadaver  by  throwing  up  the 
omentum  and  transverse  colon  and  f»refising  the  mass  of  small  intestine  to  the 
right.  In  well-nuirked  uases  it  is  found  lying  to  the  left  of  the  third  lumbar  ver- 
tebra, With  its  oj>ening  looking  upward  and  inward.  The  margin  of  this  opening 
IB  formed  by  a  fold  of  peritoneum  near  the  point  where  the  duodenum  emerges 
from  its  retroperitoneal  position  to  receive  a  mesenteric  attachment.  In  the  lower 
border  of  this  fold  lies  the  inferior  mesenteric  vein^  and  also  the  coliciL  sinistra,  & 


rtocfa  of  the  inferior  mesenteric  artery.     Tlie  fossa  contains  more  or  less  of  the 
;le  of  the  bowel,  and  sometimes  the  whole  of  the  loop. 

When  intestinal  coils  enter  this  pooch,  thev  raise  up  the  posterior  layer 
rf  peritoneum,  passing  to  the  right^  sometimes  behind  the  parietal  peritoneum, 
lomefimes  separating  the  layers  of  the  mesix^olon,  so  that  these  peritoneal  lay- 
beconie  a  part  of  the  wall  of  the  sac.  All  the  small  intestine  nuiy  pass 
Ubiml  the  peritoneum  in  this  way,  so  that  upon  opening  the  abd*)men  they  are 
fluiivly  concealed.  The  stomach  and  colon  alone  are  visible.  The  opening 
of  the  sac  l*eing  directed  to  the  right,  the  tumor,  com  posed  of  small  intestine, 
wuaily  forms  to  the  left  of  the  mediiin  line,  Althuugh  the  condition  is  not 
tutfilingly  rare,  strangulation  has  occurred  in  only  a  few  eases.  Leichten- 
tirrn.  who  has  investigated  and  written  npt>n  the  subject,  says  with  reference 
Iw  Jiagn*>6is  as  quoted  by  Tulmlske: 

I  consider  probable  diagnosis  possible  under  favorable  circumstances  and  with 
ifairlv  large  hernia.    Tlie  circumscribed,  spherical  distention  of  tlie  niesogastrium ; 
"''"-*'  or  sinking  of  the  territory  occupied  by  the  colon;  the  palpability  of  a  cir- 
♦^i,  tense,  elastic,  spherical  mass,  which  gives  the  impression  of  a  large, 
eokwhal  movable  cyst,  which  tends  toward  the  left  from  the  mesogastrium ;  the 
fality  of  a  definable  tumor  wliich  gives  a  ponorous  percussion   sound,  and  on 
Ascultation  loud,  clear,  intestinal  noises,  with  ble<*tling  from  the  rectum  and  hera- 
lds, from  compression  of  the  inferior  mesenteric  veins,  seem  to  make  a  fairly 
picture. 

Pericecal  TIemxa, — Three  fossu'  may  exist  in   tlie   peritoneum   about   the 

A  superior  and  inferior  ilecK^eeal   and  a  suhcecaK     A   few  cases  of 

ia  into  these  fossce  have  been  collected  and  reported  by  Manski.    They  were 

ire  in  number.     Eight  were  male  adults,  one  an  infant.     The  hernia*  varied 

fnim  a  single  loop  of  ileum  to  a  large  part  of  the  small  intestine.     The 

oms  of  intestinal  obstruction  developed  in  a  certain  number  of  these  cases. 

Inter^iginoSd  Hernia, — The  intersigmoid  fossa  is  a   physiologieal   recess  in 

lAf  peritoneum,  formed  along  the  line  of  attachment  of  the  left  leaf  of  the 

»id  mesocolon.     It  is  seldom  seen  in  adults.     One  border  of  the  recess  is 

by  the  sigmoid  artery.     Hernia  into  this  recess  has  been  observed  as 

gTi'at  rarity. 

€mia  through  the  Foramen  of  Winslow, — Hernia  through  the  foramen  of 

',  or  more  correctly  prolapse  of  the  intestines  through  the  foramen  into 

bnraa  omental  is  or  lesser  sac,  has  been  ohserved  as  a  cause  of  acute  obstruc- 

Tbe  symptoms  have  Wen  sudden  pain  and   the  f<>rmation  of  a  tumor 

^fi»  f|ugastrium,  together  with  other  symptoms  of  acute  obstruction.     When 

strangulated,  gurgling  in  the  tumor  and   a  change  in  its  size  from  time 

itim^,  according  to  its  content  of  gas,  etc.,  have  been  obs€*rved. 

f^^jJirag malic  Hernia, — Diaphragmatic  hernia  has  been  sjioken  of  under 

iragHL 

Interstitial  Herniw,—(See  Hernia.) 
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Aside  from  the  peptic  ulcers  of  the  stomach  and  duodenum,  a  great  variety 
of  conditions  may  give  rise  to  ulceration  of  the  wall  of  the  gut     Some  of 
them  are  due  to  local,  others  to  constitutional  conditions.     Many  of  them  are 
not  in  any  way  amenable  to  surgical  treatment     A  few  only  may  cause  either 
perforation  or  stricture  of  the  gut,  or  the  formation  of  a  tumor,  and  come  into 
the  surgeon's  hands.     Of  these,  by  far  tlie  most  frequent  and  important  is 
typhoid  jx^rforation  of  the  intestine,  and  less  commonly,  as  a  cause  of  pe^ 
f oration,   tuberculous  ulceration   of  the  solitary  or  distinctly  localized  typei 
The  latter  is  the  most  frequent  cause  of  stricture  of  the  intestine.     With  dis- 
seminated tuberculous  ulceration  of  the  bowel,  such  as  occurs  in  thoae  dying 
of  advanced  tulx»rculosis  of  the  lungs,  the  genito-urinary  apparatus,  eta,  we 
have  nothing  to  do.     Further  may  be  mentioned,  as  causes  of  ulceration  which 
may  require  surgical  treatment,  pressure  ulceration  from  foreign  bodies,  from 
distention  above  a  stricture,  from  the  pressure  of  fecal  masses,  and  from  malig- 
nant disease  (carcinoma  of  the  intestine) ;  syphilis,  pressure  necrosis  of  tha 
mucous  membrane,  and  subsequent  stricture  in  cases  of  reduced  strangulated 
hernia. 

Perforation  of  Typhoid  Ulcer  of  the  Intestines 

Perforation  of  the  intestine  in  the  course  of  typhoid  fever  occurred,  accord- 
ing to  statistics  collected  by  Harte  and  Ashurst  (Transactions  of  the  American 
Surgical  Associationy  1903),  in  8,881  cases  225  times — 2.54  per  cent  The  ^ 
percentage  varies  a  good  deal  in  different  years,  falling  as  low  as  one  per  cent, 
and  rising  sometimes  as  high  as  ten  per  cent,  or  even  more.  It  occurs  mow 
often  in  the  Avhite  race  than  in  negroes,  and  four  times  as  often  in  men  as  in 
women.  More  than  half  the  pc*rf orations  take  place  during  the  second  and 
third  weeks  of  the  disease;  a  very  small  number  only  during  the  first  week, 
and  about  forty  per  cent  after  the  end  of  the  third  week.  Perforation  i« 
thought  to  be  more  frequent  in  severe  types  of  the  disease.  Its  occurrence 
appears  to  be  favored  by  tympanites,  the  use  of  purgatives,  sudden  contractions 
of  the  abdominal  muscles  produced  by  the  cold  bath,  and  sudden  movements  of 
the  patient.  In  other  words,  by  mechanical  causes.  The  form  of  the  per 
foration  varies  from  a  minute  orifice  in  the  center  of  a  Peyer's  patch  large 
enough  to  admit  a  knitting  needle  to  a  considerable  oval  orifice  or  slit.  The 
former  variety  is  thought  to  be  due  to  ulceration,  the  latter  to  sloughini^ 
The  former  is  much  more  common.  The  perforation  usually  occurs  upon 
the  free  lx>rder  of  the  gut  opposite  the  mesenteric  attachment,  rarely  into  the 
mesentery  itself.  The  perforation  is  usually  single.  In  271  cases,  mentio 
by  Harte  and  Ashurst,  236  times.  In  the  remaining  35  it  was  multip 
Among  their  190  collected  cases  where  the  seat  of  the  perforation  was 
it  was  found  in  140,  or  more  than  73  per  cent,  in  the  ileum  within  a  foot' 
the  cecum.     In  only  4  cases  was  it  more  than  3  feet  from  the  ileo-ceeal ' 


ULCERATIVE   PROCESSES    OF    THE    INTESTINE 


Id  7  eases  only  was  the  eokin  pn-furattHl.  la  5  tlie  aaot'inliiig  rolon,  onoe  each 
the  sigmoid  ami  transvcrj^e  colon^  Jlcekers  diverticiiliui)  was  p'rforatod  3 
times,  the  apfiendix  8  times.  Tlte  regular  rcsidt  of  |x^rforation  is  a  fatal 
progressive  filkrino-ptindcnt  peritonitis.  Only  rarely  Icx'alized  with  the  pn> 
dudion  of  an  al»!^*ess;  still  more  rarely  the  area  alwuit  Uj  heeome  fJt^rforated 
may  beccmie  adherent  to  an  adjacent  fieritoneal  surface,  ami  the  atlhesions, 
beinfi:  comiM^tent,  result  in  cure.  When  an  ahscess  funris  and  is  ineisf'd  a 
(ecfl!  tistiila  may  remain,  should  tlie  patient  .survive.  From  the  pril<»ueal 
exiAte,  if  of»erated  on  early,  a  pure  culture  uf  Baeillus  tyjihosus  tuay  lie 
cultivated  in  certain  cases,  and  in  tlu'se  tiie  peritoneal  inflaiuuiaiion  is  of  a 
Im  severe  grade  and  the  progmjsis  iK*tter  than  in  those  caused  by  strepto- 
coeci,  staphylococci,  saprophytes,  bacillus  coli,  etc.  In  these  latter  the  exu- 
date is  more  distinctly  purulent  and  contains  ahuuHaut  til>rin;  adhesions  are 
early  formed.  The  prognosis  of  streptof-oecus  cases  is  much  worse  than  those 
m^^^  merely  hy  the  typlioid  bacillus. 

Sjrniptoins  and  Diagnosis.^The  signs  and  symptoms  id  i>t*rforation  of  a 
Kpboiti  ideer  are  the  same  as  in  jterf oration  of  the  lK>\vel  under  other  eonditions, 
rocxiifiefl  in  some  instam^s  hy  tlie  existenee  uf  the  s[H:^citie  disease.  They  arc, 
ID  typieal  cases,  sudden,  sharp  stabbing  pain,  referred  to  the  lowtr  part  of 
theaMomen;  fre<]uently  they  are  referred  to  the  lower  right  quadrant  of  the 
belly^natuely,  to  the  place  where  the  |)erforatiou  has  taken  place.  If  imme- 
diate extravasation  of  intestinal  contents  occurs,  and  the  patient  is  not  apa- 
thetic from  the  typlu>id  puson  or  delirious,  the  pain  wdll  usually  be  contin- 
miB  aad  severe.  The  patients  nuiy  even  scream  and  throw  tbemsidves  about 
tbo  M.  If,  on  the  other  hand,  the  amount  of  extravasation  is  very  small,  or 
if  tl*e  perforation  has  taken  place  slowly,  so  that  adhesions  are  formed,  the 
pm  may  be  merely  the  expression  of  moderate  peritoneal  irritation,  and  will 
lot  necessarily  be  severe.  If  the  patient  is  afiathetic  and  dull  when  tlie  per- 
fontion  takes  place,  he  may  not  complain  t»f  [uiiu  at  all 

Vojuiiifig, — Vomiting  is  so  common  a  symptom  in  typhoid  fever  that  its 
wtim*nee  alone  has  no  diagnostic  sign itiea nee.  Taken  in  conjunction  with  ttie 
sdrten  severe  pain,  it  has  a  confirmatory  value  as  indicating  perforation. 
E5[ie<4ally  is  this  the  case  if  the  patient  has  not  vomited  before.  After  j^eri- 
Inaitis  is  established  one  or  several  acts  of  vomiting  is  the  rule. 

Temperature. — As  in  other  eases  of  perforation  of  the  intestine,  the  tem- 
perature may  either  become  suddenly  elevated  as  the  result  of  septic  absorp- 
tion frc»m  the  peritoneum,  and  this  is  the  rule;  still  in  other  cases,  if  the 
patient  is  already  greatly  weakened  by  the  disease,  and  if  the  extravasation 
ke  abundant,  there  may  be  a  sudden  fall  of  tem[wrature  accompanying  the 
iiiitia!  pain,  sometimes  with  sweating.  It  was  formerly  maintained  by  medi- 
cjil  men  that  this  sudden  fall  in  temperature,  an^ounting  sometimes  to  four 
or  fi?e  deirrees,  was  characteristic  of  typhoid  jn^rforation,  and  many  were  in- 
clinenl  to  place  npcm  it  a  positive  diagnostic  value.  A  closer  observatinn  of 
these  cases  leads  us  to  the  conclusion  that,  while  such  a  fall  of  tem[x^rature 
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may  occur,  it  is  frequently  absent,  and  that  a  sudden  sharp  rise  in  the  tem- 
perature curve  immediately  following  the  perforation  is  the  rule,  and  is  far 
more  characteristic  than  a  sudden  fall.  In  my  own  experience,  every  case  of 
perforation  seen  has  been  immediately  followed  by  a  sudden  rise  of  tempera- 
ture, amounting  to  several  degrees. 

It  frequently  happens  that  the  perforation  is  accompanied  by  a  sharp  chill. 

The  Pulse. — The  pulse  of  typhoid  fever  is  usually  rather  low  as  com- 
pared with  the  height  of  the  temperature.  With  a  temperature  ranging  as  high 
as  103°  or  104°  F.,  typhoid  patients  usually  have  a  pulse-rate,  in  the  absence 
of  complications,  of  about  100  beats  per  minute.  When  perforation  occurs,  a 
sudden  rise  in  the  pulse-rate  to  120,  130,  or  1^0  regularly  takes  place,  and 
in  the  absence  of  the  signs  and  sjinptoms  of  intestinal  bleeding  is  very  stronj^y 
suggestive  of  perforation. 

Respiration. — Along  with  the  accelerated  pulse-rate  the  breathing  becomes 
more  rapid;  but  until  the  peritonitis  has  become  fairly  diffuse  the  breathing 
is  not  necessarily  of  the  costal  type. 

Facial  Expression. — Unless  these  patients  are  decidedly  apathetic  a  sudden 
change  in  the  expression  of  the  face  may  usually  be  observed.  The  patient 
suddenly  looks  distinctly  more  ill.  The  face  is  pale  and  anxious,  frequently 
in  a  few  hours  the  countenance  assumes  the  pinched  and  leaden  facies  of 
collai^sc. 

Physical  Signs. — Unless  the  patient  is  suffering  from  tympanites,  the 
characteristic  flat,  lK)ardlike  abdomen  is  to  be  observed  as  in  other  cases  of 
intestinal  perforation.  The  rigidity  is  usually  most  marked  in  the  lower  right 
quadrant  of  the  belly ;  frequently  an  inch  or  more  to  the  right  of  the  umbilicus, 
occasionally  to  the  left  of  the  middle  line.  The  greatest  point  of  tenderness, 
also,  will  usually  be  found  in  the  lower  right  quadrant  of  the  belly. 

Percussion  gives  no  positive  diagnostic  signs  of  value.  General  tympanites 
will  frequently  be  present,  and  there  may,  of  course,  be  absence  of  liver  dullness, 
due  to  the  distention  of  intestinal  coils,  very  rarely  to  the  presence  of  gas  in 
the  abdominal  cavity. 

The  Blood. — It  is  to  be  borne  in  mind  that  the  leucocyte  count  in  typhoid 
fever  without  complications  is  normally  low,  notably  during  that  period  of  the 
disease  when  perforation  is  most  likely  to  occur.    If  during  the  second  or  third 
week  of  typhoid  the  leucocytes  are  counted  daily,  they  will  in  the  absence  of 
complications  usually  vary  between  5,000  and  7,000 ;  in  severe  cases  they  msy 
be  much  lower  than  this — from  2,000  to  4,000.     The  polynuclear  cells  will  be 
reduced  to  50,  60,  or  even  to  as  low  a  figure  as  35  per  cent     In  the  event  of 
]K»rforation,  marked  loucfwytosis  may  suddenly  occur.     Thus,  Finney  obsen'eA. 
a  sudden  increase  from  3,000  to  over  16,000.     In  one  of  my  own  cases  th^ 
leucocyte  count,  which  had  been  4,000  on  the  day  preceding  the  perforation^ -^^ 
suddenly  rose  to  12,000.     Ifore  important,  however,  than  the  mere  increase 
in  the  number  of  leucocytes,  which  in  typhoid  fever  may  be  comparative\'y 
slight  even  in  the  ])resence  of  pyogenic  complications,  is  the  relative  incre«i»^ 
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b  the  polytiuclear  cells.  Thus,  in  one  of  my  fatal  cases,  although  the  total 
miiuher  of  leucocytes  rose  only  to  7^000  after  perforation  occurred,  the  poly- 
u\u']ear  cells,  which  were  previously  only  forty-six  per  cent,  rose  at  once  to 
nitifty  per  cent.  In  very  bad  cases,  however^  where  perforation  occurs  and  the 
patient  is  already  so  feehle  that  no  reaction  takes  place  and  the  individual 
simply  passes  into  a  state  of  enllnpse  fn»ni  peritoneal  sepsis,  no  notable  change 
in  ibe  leucocytes  may  Ik*  obs€*rved  before  death. 

Bifferential  Biagnosis. — IIemorrhagk. — While  the  symptoms  of  collapse 
fftijnently  accompany  intestinal  hemorrhage  as  well  as  perforation  in  typhoid 
fever,  in  the  former  condition  the  blood  is  usually  passed  per  rechtjn  w*ithin 
an  limir  or  two.  The  pain,  tentlemess,  and  abdominal  rigidity  regularly  pres- 
eot  in  perforation  are  absent  in  eases  of  hemorrhage* 

Gt'iirrat  Sijmpioms, — -Extrenic  pallor,  air  hunger,  and  the  like  may  some- 
times be  niarkc^d  in  bleeriing  from  the  iHiweh  Wljen,  as  sometimes  happens, 
the  two  conditions  coexist,  no  differential  diagnosis  is  necessary.  The  per- 
{onitioii  demands  iumiediate  o(>erahou  irrespeclive  t>f  the  hemorrhage,  and  the 
surgeon  may  be  fortimate  enough  at  tlie  same  time  that  he  closes  the  perforation 
to(k*lec't  the  source  of  bleeding,  and  check  that,  also.  Appendicitis  sometimes 
occurs  as  a  complication  in  typhoid  fever,  aUhough  the  ditferential  diagnosis 
might  sometimes  be  made  from  the  typical  point  of  tenderness  in  appendicitis^ 
ind  ustially  from  its  less  sudden  onset,  the  appendicitis,  if  suppurative,  re- 
quires operation  irrespective  of  the  existence  of  typhoid^  and  therefore^  in  the 
ereti!  of  signs  and  symptoms  indicating  acute  irritation  of  the  peritoneum 
in  tlie  right  low^er  quadrant  of  the  abdomen,  operation  is  indicated  in  either 
case,  Peritonitis  may  also  occur  from  other  causes  in  typhoid  fever;  for  ex- 
ample, raesenteric  glands  may  suppurate  and  rupture  into  the  peritoneal  cavity. 
Tli€  signs  of  peritonitis  will  be  present,  and  the  indications  are  immediate 
operfltion.  Acute  inflaniraatory  conditions  of  the  tubes  and  ovaries  can  be 
differentiated  from  perforation  by  a  combined  abdominal  and  vaginal  exam- 
inatioE.  Acute  typhoid  inflammation  of  the  gall-bladder  and  biliary  passages 
m«y  occur  as  a  complication  of  typhoid  fever.  They  are  to  be  differentiated 
from  perforation  sometimes  by  the  occurrence  of  jaundice,  and  by  the  locality 
M  ftie  pain  and  tenderness  in  the  region  of  the  gall-bladder,  soTuetimes  by 
jM»l[iation  of  the  distended  gall-bladder.  Rupture  or  perforation  of  the  other 
•Mominal  organs  and  infection  of  the  peritoneum — as,  for  example,  from  in- 
farction of  the  spleen,  perforation  of  a  gastric  or  duodenal  ulcer — will  give 
tfte  signs  and  symptoms  of  peritonitis,  and  will  demand  inuuediate  operation, 
Msiiiaing  that  the  condition  of  the  patient  is  not  too  desperate. 

Prognosis* — Practically  all  t*ases  of  typhoid  perforation  imtreated  surgically 
11^  fafjiL  An  isolated  case  occurs  now  and  then  which  recovers,  or  which 
WMDes  later,  after  weeks  or  months,  to  the  incision  of  an  abscess ;  or  such  an 
ibscess  may  possibly  burst  externally,  leaving  behind  an  artificial  anus  or  a 
foeil  fi.^tida.  Bnt  these  cases  are  so  rare  as  scarcely  to  lie  worth  considering- 
By  immediate  operation,  as  soon  as  perforation  can  be  diagnosticated,  twenty 


J 


102  SURGICAL  DISEASES   OF   THE  INTESTINE 

per  cent  or  more  of  typhoid  perforations  are  saved.     The  conditions  are  often 
most  unfavorable,  the  patients  being  so  far  reduced  by  typhoid  intoxication, 
by  hemorrhages,  pneumonias,  or  other  complications  that  the  perforation  and 
septic  intoxication  simply  comes  as  the  last  ounce  of  weight  which  breaks  the 
feeble  thread  of  life.     Perforation  having  been  diagnosticated,  no  matter  how 
desperate  the  condition  of  the  individual  nothing  is  gained  by   delay.     If 
operation  is  to  be  done  at  all  it  should  be  done  at  once.     As  already  indicated, 
ether  is  a  powerful  heart  stimulant,  and  should  be  used  in  preference  to  chloro- 
form or  to  local  anesthesia.     Intravenous  saline  infusion  may  well  be  admin- 
istered during  the  operation.     The  surgeon  should  surround  himself  with  eve^ 
aid  to  enable  him  to  operate  accurately  and  at  the  same  time  with  the  utmost 
dispatch.     The  matter  of  a  few  minutes  on  the  operating  table  frequently 
determines  the  question  of  life  or  death  in  these  cases. 

I  add  brief  histories  of  three  cases  of  my  own,  one  of  them  fatal,  the  other 
two  ending  in  recovery,  which  will,  I  think,  serve  to  indicate  some  of  the 
diagnostic  features  of  the  condition: 

Case  I. — A  girl,  twelve  years  old,  was  admitted  to  the  New  York  Hospitd 
with  a  history  and  symptoms  indicating  that  she  was  in  the  third  week  of  typhoid 
fever.     After  having  been  in  tlie  hospital  for  five  days  she  began,  at  four  o'clock 
in  the  afternoon,  to  suffer  from  severe  pain  in  the  abdomen,  localized  more  or  lea 
distinctly  in  the  region  of  the  umbilicus.     During  the  next  four  hours  she  vomitei 
three  times.    Her  temperature  rapidly  rose  from  100.5°  to  105**  F.,  her  pulse  frwn 
90  to  130.     Her  leucocyte  count,  which  had  been  3,700  on  the  day  preceding  the 
perforation   (no  differential  count  made),  rose  during  the  evening  to  8,600,  with 
82.5  per  cent  of  polymielear  cells.     Her  respiration,  which  had  been  24,  became 
44  per  minute.     During  the  night  following  the  perforation  she  became  delirioM. 
I  was  not  asked  to  see  her  until  the  following  morning,  and  was  only  able  to 
operate  eighteen  hours  after  abdominal  pain  had  commenced.     At  this  time  her 
general  condition  was  not  very  good.     She  appeared  to  be  suffering  from  acute 
sepsis  and  moderate  shock.     Her  abdomen  was  slightly  distended.    Tenderness  and 
rigidity  were  marked  over  the  lower  half  of  the  belly,  but  were  most  distinct  in 
the  right  lower  quadrant.    The  attempt  was  made  to  operate  as  rapidly  as  possible. 
As  a  matter  of  fact,  after  the  incision  was  made  in  the  skin,  the  patient  remained 
on  the  table  ten  minutes.     The  abdomen  was  opened  through  a  cut,  three  inchei 
in  length,  made  obliquely  through  all  the  muscular  layers  in  the  right  iliac  fostt 
outside  the  border  of  the  rectus  muscle.     Upon  opening  the  peritoneum  a  consid- 
erable quantity  of  intestinal  contents  were  found  free  in  the  abdomen,  together 
with  fibrin  and  pus.     There  were  some  recent  fibrinous  adhesions,  but  no  limita- 
tion by  these  to  the  spread  of  the  infection.    The  ileum  was  rapidly  drawn  out  of 
the  wound;  one  foot  from  the  cecum  a  swollen  and  slightly  indurated  Peyer's  patd 
was  found ;  at  its  center  was  a  perforation  about  3  mm.  in  diameter.     This  wifc 
closed  by  a  purse-string  suture  surrounding  the  entire  patch,  reenforced  by  eevenS 
mattress  sutures  placed  in  the  line  of  the  long  axis  of  the  gut.     Suture  material 
fine  silk.    Abdominal  cavity  irrigated  freely  with  hot  salt  solution  through  a  lar 
glass  tube.     Drainage  by  thin-walled  rubber  tube  containing  a  gauze  wick,  iatic-^ 
duced  down  to  the  point  of  perforation.    The  peritonitis  was  confined  to  the  crcii 


of  Hiiall  intestine  and  to  tlie  jK'lvii?.  rartiiil  cloyyro  of  the  wound  Uy  two  1hroug!i- 
ind-tiirougli  sutures  of  lieavy  gijk.  The  patient  reactetl  well  after  the  operation. 
Her  teraperatnre  fell  at  ome  to  100**1^  F*,  hut  rose  a^aiii  from  time  to  time,  as 
ife  umiil  in  these  eag^s,  probahly  m  the  result  of  typhoid  infeetion.  Her  pulse 
Tontined  rapid  for  a  nunilier  of  days;  otlierwi^e  her  eonvalesoence  from  tfie  typhoid 
fever  and  from  the  openitinn  was  normal.  She  was  diBcharged  from  I  he  hospital, 
well,  thirty-seven  da^s  after  the  openition. 

Case  II, — A  man,  twenty-five  years  of  age,  wa^  noder  treatment  in  lite  New 
York  Hospital  for  typfioid  fever.  On  the  foriy-fonrth  day  of  his  disease,  w^hen 
ipparently  eonvaleseeut,  \m  temperature  having  been  normal  for  a  week,  he  w^as 
joiidenly  seized,  at  eleven  oVloek  in  tlie  mornini^,  with  violent  pain  in  the  ahdo 
men.  The  pain  was  at  first  general,  hut  was  ItxaHised  after  two  or  three  hours  in 
tlie  right  lower  quadrant  of  the  belly.  Three  hours  after  the  onset  of  his  })ajn  his 
tttnperature  had  risen  to  102,8**  F.,  and  his  pulse  from  82  to  120.  His  leneocyte 
count,  whieh  liad  been  )ow%  rose  to  12,onO,  with  S2  per  eent  polyniorphonuelear 
cell?.  He  had  vomited  onee.  I  first  saw^  him  at  eight  o\'loek  in  the  eveuing,  nine 
bwirs  after  the  onset  of  the  pain.  He  ajipeared  to  l>e  in  a  eondition  of  fairly 
severe  fhoek;  his  pulse  was  14  t,  ami  rather  feeble.  His  temperature  was  103°  F. 
HJi!  alxlomen  was  flat;  there  was  marked  tenderness  and  rigidity  on  Ihe  right  side, 
mof^t  distinet  in  tfie  bnver  right  quadrant.  Operatirm  at  onee.  Abdomen  opened 
by  aa  ordinary  intcnnuseular  ineision  in  the  right- iliac  fossa.  The  ]>eritoneal 
fivity  contained  a  eonsidenihle  quantity  of  thin,  yellowish  sero-purulent  fluid,  but 
no  puF  nor  any  considerable  quantity  of  fituin.  A  perforation  of  the  ileinu  was 
found  FIX  inches  from  the  eeeum.  As  the  ileum  was  willulrawn  tlirough  the  abdom- 
inal wound  it  burst,  and  there  was  a  squirt  of  intestinal  contents.  The  Peyer*s 
[uikli  exhibited  a  si  it  like  perforation  about  a  quarter  of  an  inch  in  length.  The 
surrounding  surface  of  intestine  was  coated  w^ith  fibrin,  and  ap[varently  adhesions 
had  formed  to  such  an  extent  that  ver)^  ljtt!e>  if  any,  of  tJie  intestinal  contents  had 
previoiis'ly  esea|K'd,  Irrigation  was  therefore  considered  unnecessary.  Suture  of 
tlie  [wrforation  by  purse-string  and  mattress  stitelies.  Partial  closure  of  the  wound, 
cigarette  drain^  normal  convalea-ence. 

Case  IIL — A  man  aged  tw^entv-two  years  was  under  treatment  at  the  Xew 
York  Hospital  for  typhoid  fever.  The  first  week  of  the  disease  had  been  charac- 
temrf  by  frequent  vomiting,  nosebleed,  and  marked  abdominal  tenderness.  Dur- 
ing Ihe  second  w*eek  of  the  disease  he  had  five  hemorrhages  from  the  bowel,  none 
of  them  large.  Early  in  ihe  morning  of  the  twentieth  day  of  his  stay  in  the  hos- 
pital he  had  a  sharp  chilL  This  was  followed  in  four  hours  by  a  sudden  severe 
alKiominal  pain*  A  second  chill  followed.  His  temperature,  wliich  had  Wen  rang- 
rn^  ktween  101.5**  and  104.5'*  F,,  rose,  following  the  chill,  from  10L8*'  to 
I06>r  F,  His  pulse,  which  had  ranged  from  DO  to  Itm,  rose  to  115.  He  felt 
^nauseated,  but   did  not  vomit.     He  looked  severely   ill     When  1  examined   him, 

at  four  hours  after  the  onset  of  the  pain,  his  alKlorneu  w^as  mmlerately  distended 
'•ml  generally  tender  and  rigid.  Rigidity  most  marked  in  the  right  lower  quad- 
rant; point  of  extrenjc  tenderness  two  inches  to  the  right  of  the  inubilirus.  The 
ahdomen  was  opened  four  and  one  half  hours  after  the  onset  of  the  pain.  Pus, 
fibrin, and  intestinal  contents  were  found.  Cultures  from  the  pus  showed  tlie  pres- 
ence of  Streptococcus  pyogenes.    A  perforation  was  found  in  the  ileum  seven  inches 
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from  the  cecum.  This  was  closed  by  suture,  the  belly  washed  and  drained, 
soon  as  the  operation  commenced  the  patient  began  to  go  to  pieces;  his  { 
became  very  bad  indeed,  and  his  respiration  shallow  and  irregular.  All  mean 
stimulation  were  used  without  effect,  and  he  died  twelve  hours  later,  having  pa 
into  a  condition  of  collapse  from  which  he  could  not  rally.  The  leucocyte  a 
in  this  case  was,  one  week  before  the  perforation — ^leucocytes,  6,900,  no  differei 
made.  Three  hours  after  the  perforation — leucocyte  count,  1,600.  An  hour 
a  half  later,  just  before  the  operation — leucocyte  count,  2,400;  polynuclears,  42 
cent;  mononuclears,  58  per  cent. 

Tuberculosis  of  the  Intestine 

Tuberculosis  of  the  intestine  may  for  purposes  of  description  be  divi 
into  three  types: 

1.  Disseminated  Tuberculous  moeration  of  the  Bowel. — Disseminated  tul 
culous  ulceration  of  the  bowel  occurs  as  a  part  of  severe  and  progressive  tubei 
losis  of  the  lung,  accompanied  by  uncontrollable  diarrhea.  The  ulcers  si 
no  tendency  to  heal.  The  condition  is  an  entirely  hopeless  one,  and  posse 
no  surgical  interest. 

2.  Ulceration  of  the  Intestine,  Confined  TTsually  to  the  Ileo-ceoal  Begion. — 
ulcers  are  of  considerable  size.  They  may  be  single  or  multiple.  They 
cur  most  often  in  the  ileum  near  the  cecum,  quite  frequently  in  the  ee< 
itself,  or  in  the  first  portion  of  the  ascending  colon.  While  the  dissemini 
form  of  tuberculous  ulceration  of  the  gut  is  always  associated  with  phtl 
of  a  severe  typo,  these  solitary  tuberculous  ulcers  occur  usually  in  cases  su: 
ing  from  the  chronic  or  latent  forms  of  tuberculosis  of  the  lungs.  The  gen 
condition  of  these  individuals,  while  not  good,  is  such  that  the  tubercu 
ulcers  show  at  least  some  tendency  toward  healing,  and  a  very  decided  tendc 
to  cicatricial  contraction.  When,  as  often  happens,  these  ulcers  comple 
encircle  the  bowel,  they  may,  upon  healing  or  partly  healing,  cause  stric 
of  the  intestine.  Of  all  the  causes  of  chronic  stenosis  of  the  gut,  this  is 
most  frequent.  Narrowing  of  the  caliber  of  the  gut  may  be  produced  by  i 
ulcers  in  still  another  way:  the  ulcer  may  cause  a  localized  peritonitis  i 
the  production  of  massive  adhesions,  and  cause  stenosis  by  angulation  or 
pressure.  Although  most  frequent  in  the  ileo-cecal  region,  such  tubercu 
ulcers  are  also  found  anywhere  in  the  small  intestine.  The  subjects  of 
form  of  tuberculosis  are  usually  young  people  between  twenty  and  th 
years  of  age.  They  are  nearly  always  poorly  nourished  and  feeble  individi 
and  very  commonly  have  other  tubercular  foci  in  their  bodies,  or  a  his 
of  a  former  tuberculosis.  Tuberculous  lymph  nodes,  tuberculosis  of  bones 
joints,  or  a  moderate  grade  of  phthisis  are  quite  commonly  present, 
disease  ordinarily  runs  its  course  with  the  symptoms  of  chronic  stenosis 
the  bowel,  as  already  doscrihod.  In  making  a  diagnosis,  the  age,  the  gene 
appearance  of  the  patient,  the  presence  of  other  signs  of  tuberculosis  are  big 
important.     In  these  cases,  detection  of  tubercle  bacilli  in  the  feces  is  an ' 
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y>rtant  aid  in  diagnosis.     The  rccogriition  of  tiiliorcif!  bacilli  in  the  feces  h 

not  always  easy.    It  may  lie  done  in  one  of  two  ways:  The  feees  may  he  spread 

out  upon  a  plafe  of  glass  or  porcelain^  and  search  made  ffrr  Utile  elnnips  of 

mwciB  covered  by  pus;  smears  may  then  be  made  from  these  masses  of  miieo- 

jms,  and  stained  fur  bacilli  in  the  rirdiriary  w^ay,  or  the  feces,  en  ntassf\  may 

K'plii(*ed  in  a  siere  or  strainer  with  meshes  about  as  large  as  a  knitting  needle, 

and  washed  with  a  water  bottle  containing  a  weak  sol ut inn  of  KOIL      The 

vash  water  may  then  he  placed  in  a  centrifuge^  and  after  long,  thorangh,  and 

rapid  rotation,  may  be  examined  for  tnberele  baeillL 

frrf oration  of  Tuherculous  Ulcers  of  the  Intestine, — In  from  five  to  ten 
per  ecnt  of  the  eases  perforation  of  the  intestine  occurs.  This  is  more  apt  to 
be  the  case  in  the  disseminatcfl  forms  associated  with  advanced  phthisis  than 
with  the  solitary  or  few*  tuberculous  tdceratinns*  When,  as  sometimes  happens 
in  l!)e  former  class  of  eases,  the  pc^rfiiration  occurs  suddenly  into  the  general 
cavity  of  ttie  peritonenm,  the  symptoms  are  those  already  deserilM^d  elsewhere 
iioder  Peritonitis.  The  question  of  opc^ration  will  depend  npon  the  general 
ffltniition  of  the  in<lividuab  If  lie  is  in  the  last  stages  of  phthislsj  it  is  ques- 
tionable whether  it  is  worth  while  to  operate  at  alb  If  the  perforation  occurs 
ttlhe  result  of  a  solitary  nleer^  or  when  the  general  condition  of  the  patient 
is gf ill  {rood ^  immediate  operation  is,  of  course,  indicated.  As  will  be  descrilx^d 
wken  speaking  of  the  third  form  of  tuberculosis  of  the  intestine,  perforation 
rather  rarely  takes  place  into  the  free  jieritoneal  cavity. 

3,  Tubcrcnloaia  of  the  Ileo-cecal  Region,  with  the  Formation  of  a  Tumor. — 
Of  very  considerable  iutcTest  from  a  diagnostic  point  of  view  is  the  not  un- 
common form  of  tnbereiilosis  of  the  cecum  and  lower  end  of  the  ileum  asso- 
ciited  %^th  the  production  of  a  definite  tnmor  in  the  right  iliac  fossa.  Whether 
this  form  of  tuberculosis  is  ever  a  distinctly  primary  affection  or  is  always 
secondary  to  tuberculosis  of  the  Inngs,  of  the  mesenteric  lymph  nodes,  or  else- 
wbere»  is  not  certainly  known.  The  pathology  of  the  disease  waa  especially 
itiidied  by  Conrath.  He  separated  the  lesion  into  two  types.  In  the  first  the 
disea^  commences  in  the  peritoneal  coat  of  the  intestine  as  a  localized  tid^er- 
ciJoiis  process  w^ith  the  formation  of  nodules  wliieh  finally  become  confluent. 
In  these  eases  the  process  probably  originates  in  a  caseous  mesenteric  lymph 
nod**.  The  process  extends  from  without  inward,  finally  to  involve  the  mucnus 
membrane  of  the  gut  and  ulceration  thereof^  and  is  accompanied  by  extensive 
inflammatory  thickening  and  hypertrophy  of  all  the  coats  of  the  intestine  so 
tkat  the  bf>wel  forms  a  firm,  knobby  tumor;  the  lumen  of  the  gut  is  thereby 
markedly  diminished.  The  other  form  begins  as  a  tulx^rculous  ulcer  of  the 
mucous  membrane  of  the  cecum,  or  ileum,  or  both ;  more  commonly  the  cecum 
is  mojft  extensively  diseased.  As  in  the  other  form,  inflammatory  hypertrophy 
with  great  thickening  of  the  wall  of  tlie  bow^el,  narrowing  of  its  calikT,  and 
tbtfnmiation  of  a  firm  tumor,  often  of  considerable  si/.e,  is  the  regular  result. 
In  this  form  ]>erf oration — rarely  sudden  and  acute^  more  commonly  slow  and 
gradual^may  take  place,  but  the  most  important  symptoms  arc  those  due  to 
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progressive  stenosis  of  the  bowel.     The  patients  are  usually  young  people,  be-   • 
tween  twenty  and  thirty  years  of  age.     They  are  nearly  always  pale,  feeble,    - 
and  anemic,  and  frequently  have  tuberculosis  of  the  lungs  or  of  other  organa     - 
The  symptoms  produced  are  chiefly  those  of  chronic  pr(^ressive  intestinal  ob-    ■- 
struction,  although  many  cases  may  run  a  course  lasting  for  months  and  yean    - 
without  any  symptoms  referable  to  the  intestine  other  than  occasional  attach 
of  colicky  pain  or  transient  diarrheas.     The  presence  of  the  tumor  may  be 
discovered   by   accident.     Bleeding  from  the  bowel  is  very  rare.      Tubercle  — 
bacilli  may  sometimes  be  detected  in  the  feces.     In  those  cases  causing  symp-  — 
toms  of  stenosis,   colicky   pain,   constipation   alternating  with   diarrhea,  dis- 
turbances of  digestion,  increased  peristalsis  in  the  small  intestine,  rumbling 
of  the  bowels,  occasionally  vomiting,  in  fact  the  ordinary  symptoms  of  chronie 
intestinal  obstruction,  are  present.     Upon  physical  examination  the  tumor  in  " 
the  ileo-cecal  region  is  often  of  such  considerable  size  as  to  be  visible  upon  — - 
inspection.    Upon  palpation  a  mass  will  be  felt  in  the  right  iliac  fossa,  usuilly 
rounded,  oval,  or  cylindrical  in  shape,  extending  a  variable*  distance  upward  - 
along  the  ascending  colon.     The  tumor  is  not  usually  tender.     Its  surface  is 
generally  uneven,  its  consistence  firm.    In  the  earlier  stages  of  the  disease  it  is 
moderately  mobile  through  an  area  whose  borders  are  limited  by  the  pelvic 
wall  on  the  outer  side  and  by  a  more  or  less  flat,  vertical  arc  to  the  left    Later  — 
in  the  disease  adhesions  are  apt  to  be  formed,  and  the  tumor  becomes  more  or 
less  firmly  fixed.     Dullness  or  flatness  may  be  present  on  percussion.     Some' 
times  secondary  tumors  composed  of  masses  of  tuberculous  lymph  nodes  may  ^ 
be  felt  on  deep  pal])ation.     In  a  certain  proj)ortion  of  these  cases  the  disease 
extends  outside  the  bowel  and  produces  tuberculous  peritonitis.     In  other  cases 
perforation  of  a  chronic,  more  rarely  of  an  acute,  character  takes  place.    When 
the  perforation  occurs  gradually  it  may  take  place  into  a  neighboring  coil  of  - 
intestine  or  into  the  urinary  bladder.     It  may  invade  the  blood-vessels  or  pn^ 
duce  a  right-sided  tuberculous  pleurisy,  or  it  may  gradually  invade  or  perforate 
the  abdominal  wall.     Sometimes  the  perforation  is  more  acute  with  the  signs..- 
and  symptoms  of  a  localized  ])eritonitis  with  abscess.     Pain,  fever,  localized 
tenderness,  and  rigidity  will  then  he  present.     The  condition  may  readily  be 
confounded  with  appendicitis.     In  some  cases  the  intestine  itself  will  not  be 
perforated,   but  the  tuberculous  mesenteric  glands  regularly  present  in  tbe 
vicinity  will  break  down  and  form  a  typical  cold  or  tuberculous  abscess.    If 
let  alone,  siich  an  abscess  tends  to  perforate  the  abdominal  wall.     Quite  rarely, 
as  in  a  case  I  operated  upon  two  years  ago,  sudden  perforation  into  the  genersl 
peritoneal  cavity  occurs,  with  all  the  signs  and  symptoms  of  acute  perforatiFS^ 
l)eritonitis.     In  the  cas(»s  not  attended  by  acute  symptoms,  but  simply  with  tb^S 
gradual  formation  of  a  tumor,  and  with  no  evidences  of  tuberculosis  elsewher-   ^ 
in  the  body,  the  diflFerential  diagnosis  from  carcinoma  of  the  cecum  mar  fcn 
impossible  even  after  opi-ning  the  abdomen.     I  operated  upon  such  a  casesL 
few  months  ago.    The  patient  was  a  slender,  feeble,  and  anemic  woman,  thi«*-^ 
five  years  of  age,  w^lio  came  to  the  hospital  suffering  from  the  symptom? 


dowly  progressive  elironic  infest inal  olistructiuu.  There  was  a  firrii,  movable, 
pttinless,  iiisensitive,  nodular  tni:  ^  r  in  tlie  right  iliac  foasa  extencling  upward 
lliree  inches,  sc*me\vhat  evlindrifal  in  shape  mu!  nearly  as  large  as  a  nian*s  fist. 
Koliiistory  nor  pliysieal  si^ns  of  tuberculosis  were  discoverable.  Upon  o|x?ning 
the  iilKlonieii  the  tumor  luol  every  appetirimee  of  a  massive  carcinimia  of  the 
eueum,  and  it  was  only  after  a  pathohigical  examination  of  sections  under  the 
mien  "scope  that  the  diapiosis  of  tn  he  renins  is  could  be  made.  Another  ease 
nwn  which  I  operated  is  worth  recording  on  account  of  its  rarity.  A  slmder, 
anemic  young  girl,  aged  eigliteen,  entered  the  New  York  Hospital  to  be  oper- 
fttefl  ofwiti  f*>r  extensive  tnU'renhms  lymjih  nodes  of  the  neck.  The  ujieration 
was  done;  the  jiatifnt  nuide  a  noniml  convalescence.  She  had  nevtT  com- 
plained  of  any  abdominal  symptoms.  She  left  the  hospital  and  wfut  to  the 
Convalescent  Honje  at  Wliite  Pin  ins,  where  she  reuuiined  several  wei^ks,  and 
then  returned  to  the  hospital  for  the  purpose  of  having  a  lymph  node  removed 
fmm  the  other  side  of  the  m^ck.  On  the  evening  of  her  admission  she  was 
suJJenly  seized  with  severe  ]>ain  in  the  lo%ver  part  of  the  abdomen ;  she  vom- 
\ivt\[  bad  a  rise  of  temf»c^rature  ^vith  rapid  pulse.  I  saw  her  early  the  next 
mtirnin^:  the  physical  signs  and  synijitoms  s€*eiued  to  he  quite  ty|uca]  of  a 
perforative  ajn>endicitis  with  progressive  jieritonitis.  UjKjn  opening  the  belly, 
puruleat  p'ritonitis  with  slinking  pus  ami  al>undant  fibrin  was  found  cw:*eupy- 
lug  tlic  right  lower  ipiadrant  i*(  the  ahdtuuen.  The  cecum  was  thiekeucil  and 
indurated;  upon  its  anterior  wall  was  a  ragged  perforation  a  qnartr-r  uf  an 
mh  in  diameter.  The  appearance  of  the  ulcer,  the  scattered  nodules  of  tyjiieal 
tnlierculous  peritonitis  in  tlie  vicinity,  and  the  enhirged  and  cheesy  mesenteric 
lymph  nodes  rendered  the  diagnosis  of  sudden  perforation  of  a  tuberculous 
iiliff  of  tlie  cecum  quite  certain.  The  patient's  c«»ndition  and  the  presence 
nf  on  active  peritonitis  rendered  a  radical  operation  inipossible  at  that  time, 
Tlie  liole  in  the  intestine  was  sutured,  but  the  tissues  were  unfavorable 
for  UDion,  and  the  patient  left  the  hospital  some  weeks  later  with  a  fecal 
fistula.  After  some  mouths  sbe  entered  the  City  lIosj>ita],  where  lier  cecum 
was  successfullv  excised  by  Dr.  Ilowanl  D.  CfilHns.  The  w^ound  closi»d 
except  for  a  small  tuberculous  sinus,  not  feeal,  and  she  left  the  hospital  im- 
prr»ved  in  health.  One  year  later  she  died,  quite  suddenly,  of  tuberculous 
meningitis. 

In  general,  it  may  be  said  of  ileo-cecal  tuberculosis  that  the  disease  usually 
ruiw  an  ^exceedingly  chronic  course  unless  cured  by  a  radical  surgical  opera- 
tion. The  outhxjk  in  tliese  cases  is  not  good;  they  ultimately  fade  away,  and 
die  of  chronic  intestinal  obstruction,  of  phthisis,  of  some  septic  complication, 
cl  tuberculous  peritonitis,  or  of  general  inanition. 

Actinomycosis  of  t>ie  Intestine 

Tlje  intestinal  tract  is,  next  to  the  bead  and  neck,  the  most  frequent  seat 
♦'f  artiuomycosis.      The  infection   occ^urs   from  sw^allowing  vegetable  matters^ 
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usually  grain  of  some  sort,  containing  the  streptothrix  of  actinomycosis.    The 
disease  appears  to  occur  much  more  frequently  among  farmers  and  such  as 
live  in  the  countr}*^  than  among  the  dwellers  in  cities,  and  more  frequently 
attacks  men  than  women.    It  has  not  been  observed  in  children  under  ten  yean 
of  age.     As  is  the  case  with  tuberculosis,  the  ileo-cecal  r^on  is  more  ofteo  - 
affected  than  any  other.    As  in  other  situations,  the  disease  is  a  chronic  inflam- 
niatory  process  with  the  abundant  production  of  new  connective  tissue,  the 
formation  of  granulation  tissue  of  feeble  vitality,  which  breaks  down  with  the 
formation  of  pus.     In  the  intestine  the  invasion  of  the  new-formed  tissue  h; 
the  pyogenic  and  saprophytic  germs  of  the  bowel  speedily  leads  to  a  mixed 
infection.     AH  the  coats  of  the  intestine  are  invaded,  and  the  process  extends 
to  the  peritoneum  with  the  production  of  massive  adhesions;  later  the  retro- 
peritoneal tissues  are  invaded,  or  in  other  cases  the  disease  infiltrates,  and 
finally  fx^rforates  the  anterior  abdominal  wall.     In  nearly  all  cases,  with  verj 
few  exceptions,  actinomycosis  of  the  bowel  runs,  as  elsewhere,  a  very  chronie 
course.     Grill,  who  made  a  special  study  of  the  topic,  has  divided  the  disease 
into  three  stages:  First,  a  latent  stage  without  symptoms;  second,  the  formation 
of  a  tumor;  third,  penetration  of  the  abdominal  wall  and  the  formation  of 
fistulfl".     In  some  cases  the  first  stage  is  accompanied  by  the  symptoms  of 
catarrhal  colitis,  which  may  be  slight  or  severe  and  may  last  for  weeks  or  - 
months  before  the  appearance  of  a  tumor.     In  many  cases  these  early  symp- 
toms of  irritation  of  the  bowel  are  entirely  absent  until  the  formation  of  a 
tumor  is  rec5ognizable.    The  situation  of  the  tumor  when  formed  depends  upon 
the  kxjalization  of  the  disease  in  the  intestine.     It  is  found  more  often  in  the 
ileo-cecal  region  than  elsewhere.     The  tumor  may  be  of  any  size  up  to  the  big-  -^ 
ness  of  a  fist.    It  is  hard,  insensitive,  at  first  freely  movable,  and  later  becomes 
firmly  fixed  to  the  abdominal  wall.     This  method  of  development  is,  however, 
quite  exceptional.     In  most  cases  the  tumor,  when  first  discovered,  will  be  in   . 
tlie  nature  of  a  diffuse,  boardlike  infiltration  adherent  to  the  abdominal  wall, 
or  forming  a  part  thereof,  or,  if  deeply  placed,  forming  a  firmly  resistant 
mass  in  the  retroperitoneal  tissues,  quite  fixed  and  immovable.     If  the  ileo- 
psoas  muscle  is  involved  there  may  be  muscular  contracture  and  flexion  of 
the* thigh  suggesting  psoas  abscess.    The  extent  of  the  infiltration  of  the  abdom- 
inal wall  varies  greatly;  it  may  be  quite  circumscribed  or  involve  an  area  as 
large  as  a  dinner  plate.     As  the  infiltration  proceeds  the  skin  is  gradually 
invaded  here  and  there,  at  first  with  the  production  of  firm  and  elastic  plaques 
and  nodules,  which  subsequently  soften,  break  down,  and  discharge  either  the 
thin  pus  characteristic  of  actinomycosis  and  containing  the  characteristic  gran- 
ules, or  these  may  long  be  absent.    In  many  cases  the  pus  will  be  foul-smelling 
and  niix(»d  with  intestinal  contents.     The  physical  characters  of  these  fistnlr^ 
are  more  or  less  characteristic.    They  run  about  here  and  there  in  an  irregular"^ 
and  tortuous  manner  through  the  thickness  of  the  abdominal  wall.     In  a 
siderable  proportion  of  cases  it  may  be  difficult  to  identify  the  characteristic 
granules  in  the  discharge.    Sections  of  the  granulation  tissue  lining  the  sinu 
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is  more  apt  to  give  a  positive  reault  Attempts  to  cultivate  the  organism  from 
the  pus  will  often  fail  on  aceoimt  of  the  more  rapid  and  active  growth  of  the 
saprophytic  and  pyogenic  organisms  present.  The  general  symptoms  produced 
by  actinomycosis  of  the  bowel  vary  greatly*  The  patients  usually  suffer  from 
marked  deterioration  of  the  general  health,  Syinptoras  of  stenosis  of  the 
bnwel  are  rare.  Fever  is  usually  present,  and  will  he  more  or  less  marked 
jjccording  to  the  extent  of  the  accompanying  pyogenic  infection.  The  patic^nts 
become  emaciated  and  anemic*  If  the  pus  infection  is  severe,  they  wilt  frum 
lime  to  time  exhibit  more  or  less  marked  leucocytosis.  Although  observed  in 
I  verv  few  cases,  a  general  infection  of  the  entire  bo<ly  with  the  organism  is 
ejttn^aiely  rare.  One  case  uf  this  kind  was  pnl)lished  hy  Zeinann,  in  wliieh  the 
disease  ran  its  course  under  the  guise  of  an  acute  pyemia  with  the  production 
of  niiliary  n*>dules  in  various  organs.  Rii|>ture  into  the  free  cavity  of  the 
perilonenni  is  also  rare.  Pcrfuralion  of  the  abdomina]  wall  may  l>e  aecom- 
TKinied  hy  the  formation  of  a  fecal  fistula*  Otljcr  organs  may  he  invaded — the 
liven  the  pleura,  the  bladder,  the  kidney,  or  other  portions  of  the  gastro- 
intestinal tract.  The  prognosis  of  intestinal  actinomycosis  untreated!  surgically 
is  most  unfavorable.  Of  those  who  do  not  die  of  some  acute  pyogenic  compli- 
cation, many  of  them  pass  into  a  condition  of  chronic  sepsis  with  amyloid 
degeneration  of  the  organs — liver,  kidney,  spleen,  etc.  Tlie  results  of  surgical 
treatment,  on  the  other  hand,  are  rather  favorable.  Grill  rejiorted  the  results 
of  surgical  treatment  in  til  cases.  Of  these  45  died,  22  were  cured,  10  were 
improved,  and  the  remainder  still  remained  under  treatment  when  the  rejwrt 
WHi^  made. 

Differential  Diagnosis,— In  the  absence  of  sinuses  and  the  recognition  of  the 
fuimHs  in  the  discharge  a  positive  diagnosis  of  actinomycosis  of  the  intestine 
fiiD  hardly  be  made.  In  the  rarer  cases,  exhibiting  a  movable  tumor  and  synip- 
t^ipg  of  stenosis  of  the  gut,  the  diagnr>sis  from  cancer  would  Im*  impossible. 
yHwu  the  disease  occurs  in  the  ileocecal  region  a  number  of  conditions  have 
tn  lie  considered :  Carcinoma,  ileo-cecal  tul^'rculosis,  appendicitis  with  the  for- 
mutioD  of  a  chronic  abscess  and  sinuses,  chronic  inflammatorv  processes  of  the 
abdominal  wall  itself — namely,  syphilis,  tuVjcrculosis,  and  chronic  pyogenic 
infection ;  moreover,  sarcoma  and  fibroma  of  tlie  abdominal  wall.  The  more 
Mmj^  and  boardlike  the  infiltration  the  more  prohablc  is  the  diagnosis  of 
actiBomycosis.  The  extremely  chronic  character  of  the  disease  is  also  of 
diiguostic  significance.  When  the  infiltration  is  retroperitoneal  it  may  be 
mistaken  for  retroperitoneal  tumors  or  tumors  of  the  pelvis,  for  psoas 
nhsm  from  disease  of  the  vertebra,  or  sacro-iliac  disease.  Careful  study 
M<1  observation  of  the  case,  and  al>*)ve  all  the  recognition  of  the  fungus 
from  scrapings  and  discharges  from  sinuses,  may  Ije  necessary  for  a  positive 
eooeliifiion. 
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TUMORS   OF   THE   INTESTINE 

Benign  Tumors  of  the  Intestine 

Benign  tumors  are  occasionally  observed  in  the  bowel.  Their  occurrei 
is  not  very  frequent,  and  in  a  large  proportion  of  cases  they  cause  no  syn 
toms,  and  are  merely  of  pathological  interest.  When  they  do  give  rise 
trouble  it  is  usually  in  one  of  three  ways:  1.  They  may  cause  intussuseepti 
by  being  dragged  along  the  gut  by  peristalsis  until  the  base  of  the  tumor  fori 
the  beginning  of  an  invagination  which  may  later  become  complete.  2.  Th 
may  undergo  malignant  degeneration.  3.  When  they  grow  to  a  consideral 
size  they  may  cause  obturation.  The  following  varieties  have  been  observe* 
adenoma,  li])oma,  fibroma,  myoma,  myxoma,  teratoma,  mixed  forms  of  inn 
cent  growths,  and  combinations  of  innocent  growths  with  sarcoma.  The  ade 
omalGy  exee[)t  when  they  occur  as  polypoid  growths  of  the  rectum,  give  i 
clinical  symptoms  unless  they  cause  intussusception.  At  the  operation  doi 
for  the  relief  of  tiiis  condition  the  adenoma  may  be  discovered  as  a  cans 
They  may  undergo  carcinomatous  degeneration.  The  lipomata  are  only  ( 
interest  as  a  cause  of  invagination.  The  myomatay  composed  of  unstrip 
muscle  fibers,  are  of  more  clinical  interest,  since  they  may  grow  to  a  eo 
siderable  size  and  form  palpable  tumors  producing  symptoms  mechanicall 
The  myomata  may  occur  at  any  age.  As  in  the  stomach,  they  may  grc 
into  the  caliber  of  the  gut,  or  outwardly  into  the  peritoneal  cavity.  Tl 
former  are  usually  smaller  tumors  than  the  latter.  Internal  myoma  weigliii 
a  pound  has  been  observed.  External  myoma  may  reach  a  large  size  ai 
weigh  many  p<:)unds.  These  tumors  may  be  sessile  or  pedunculated;  the  fc 
mer  grow  to  the  larger  size.  They  are  composed  of  unstriped  muscle  fiber  ai 
connective  tissue.  Of  the  internal  myomata,  the  small  ones  rarely  cause  ai 
symptoms;  the  larger  may  cause  invagination  or  obturation  of  the  bowel.  Th< 
are  rarely  discoveral)le  by  abdominal  palpation.  The  symptoms  of  obturatii 
may  Ix*  continuous  and  severe  or  remittent;  occasionally  these  internal  myoma 
may  iiudergo  ulceration,  or  even  sloughing.  The  external  myomata,  if  sma 
produce  no  symptoms.  If  large,  they  may  act  mechanically  to  drag  the  intc 
tine  and  its  mesentery  downward,  and  thus  cause  displacement  .of  the  viscer 
occasionally  digestive  disturbances  or  constipation,  possibly  true  intestinal  o 
struction  by  pressure  or  angulation  or,  if  they  form  adhesions,  by  strangul 
tion.  Clinically,  if  large  enough  to  ]ye  palpable  they  will  exhibit  theniselv( 
as  very  slowly  growing,  painless,  movable  tmuors;  by  their  age  alone  and  tl 
absence  of  symptoms  their  benignancy  may  be  rendered  probable.  It  is 
be  rememlxTed,  however,  that  at  any  time  they  may  undergo  sarcomato 
degeneration.  The  other  forms  of  benign  tumor  of  the  intestine  are  nu' 
more  rare.  Occasionally  they  may  cause  symptoms,  obturation  or  invaginati 
such  as  have  been  described. 


Vliile  retroperitoneal  and  mesenteric  cysts  of  various  kinds  and  origins 
are  by  no  means  rare,  evstic  tiinmrs  of  the  gut  itself  are  among  the  greatest 
of  putholugiciil  rarities.  In  an  article  {Arner,  Jour,  Med.  N/*.v.,  January,  IIKJO) 
J,  C.  Ayer,  of  New  York,  described  a  very  unusual  cystic  tumor  which  oc- 
curml  in  the  cecum  of  a  ease  upon  which  he  opera tc<L  Tlic  patient  was  u 
tnao  who  had  snflFered  several  attiickd  of  abdominal  pain,  and  who  entered  tlie 
iospital  with  symptoms  pointing  to  a  fairly  acute  appendicitis,  altbough  no 
fever  was  present^  or  to  partial  obturution  of  the  btjweh  Upon  opening  the 
abJnmen  a  cystic  tumor  of  the  cecum  was  discovered.  The  appendix  was 
Doniml.  The  cyst  lay  in  the  cavity  of  the  cecum,  and  was  attaclied  over  about 
,me  fifth  of  Its  surface  to  the  posterior  or  attached  wait  of  the  cecum.  The 
mil  of  the  cyst  was  dense  and  firm ;  its  contents  were  aljoiit  four  ounces  of 
dear,  viscid  fluid.  The  *>rigiii  of  the  cyst  was  not  dt'trrmiufd  ;  it  was  tbuught 
tolifive  arisen  from  a  fetal  **  rest"  in  the  mesocolon,  and  gradually  grown  iufo 
the  intestine.  It  might  well  have  caused  partial  nhturati«m  of  tbe  bowel 
Only  a  very  few  cases  of  cysts  of  the  wall  of  tlic  gtit  are  reported, 

Under  the  name  Pneumatosis  eystoides  i  n  test  i  nor  mu  bom  in  is,  E,  11  aim 
desttiknl  a  ease  of  multiple  cysts  of  the  intestinal  wall  containing  odorless 
noniaflammable  gas  or  air,  Tbe*  cysts  were  very  numerous,  and  lay  in  the 
muaeular  coat  of  tbe  gut,  chiefly  along  the  free  side  of  tbe  intestine,  Tbe  cysts 
raritHl  in  size  from  that  of  a  pea  to  a  baj^elnnt  The  clinical  history  of  tliis 
case  was  as  follows:  The  patient  had  suffered  from  coustipalion.  He  gradually 
develo[)ed  marked  tympanites.  "  There  could  Ix?  ftdt  in  the  be!ly  large,  elastic, 
tense  tumors,  everywhere  tympanitic.  The  sensation  resembled  that  experi- 
eiiepd  when  palpating  midtiple  ecliinococcus  cysts  of  tbe  pcu-itoneum/'  lui- 
pTovement  followed  o{)c>ration,  Kadjan  reported  a  siruilar  cnse  iu  11>02 :  A 
thirly-one-year  old,  caeheetic  woman  suffered  from  constipation,  vomiting,  later 
ascites.  Tuberculous  peritonitis  was  founrl  at  operatiou.  In  adiiition,  very 
numerous  gas-filled  cysts  scattered  over  the  sumll  intestine,  fewer  on  the  large 
intestiDe,  varying  in  sis^e  from  the  head  of  a  pin  to  a  plum.  She  was  reopt-r- 
ated  after  a  time;  tbe  tubercle  nodules  had  disappeared.  Tbe  air  cysts 
remained* 

Malignant  Tumors  op  tuk  Intestiite 

Both  carcinoma   and    sarcoma   occur   in   tbe    intestine ;    the   former   umch 

Wife  frequently  than  the  latter — twenty  to  one,  or  tlierealKuits.      CarciuMiua 

affects  chiefly  the  large  bowel,  its  esfiecial  home  being  the  rectum.     Sarcouui 

oeciiTs  in  the  large  and  small  intestine  with  about  equal  frequency.     When  in 

tie  large  intestine  it  resenddes  carcinoma   in  that  tbe  reetuiu    is  by  ftir  tbe 

most  frequent  site.     Sarcoma  of  the  bow^l  may  occur  at  any  age.     It  is  most 

/feqiient  during  the  fourth  decade  of  life.     Men  suffer  oftener  tlian   women. 

Vflrious  forms  have  been  observed :  Snuill  round-  and  larare  round-celled,  spin- 
SB 
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die-celled,  melano,  alveolar,  lympho-sarcoma,  cjsto-sarcoma,  as  well  as  othe 
forms.  Malignant  endotheliomata  resembling  sarcomata  in  their  clinical  cfaai 
acters  also  occur,  as  well  as  combinations  of  sarcoma  with  tuberculosis — Le. 
the  development  of  sarcoma  upon  a  tuberculous  inflammation  of  the  bowel 
as  a  basis.  Certain  more  or  less  characteristic  distinguishing  differences  exist 
between  sarcoma  and  carcinoma  of  the  bowel.  Sarcomata  are  apt  to  form 
much  larger  tumors  than  carcinomata.  Carcinomata  usually  cause  steDOsis 
of  the  gut,  sarcomata  less  commonly.  The  gut  may  be  dilated  with  sarcoma. 
Sarcomata  tend  to  invade  surrounding  structures  by  continuity;  carcinomati 
tend  to  remain  confined  to  the  intestine  for  a  longer  time.  A  lai^r  area  of 
intestinal  wall  is  involved  in  sarcoma  than  in  carcinoma.  Metastases  occur 
through  the  lymphatics  and  blood-vessels  in  sarcoma  of  the  bowel  involving 
mesenteric  glands  and  forming  large  tumors  of  the  mesentery,  as  well  as 
metastatic  tumors  of  the  kidney,  liver,  stomach,  etc.,  earlier  than  in  carcinomi 
Sarcoma  runs,  in  general,  a  more  rapid  course  than  carcinoma,  causing  deatk 
usually  within  a  year  when  it  occurs  in  the  small  gut.  The  tumor  growi 
rapidly.  Ascites,  cachexia,  and  metastasis  occur  early.  A  positive  differentiil 
diagnosis  between  sarcoma  and  carcinoma  of  the  small  intestine  can  scaroelj 
be  made  before  operation.  A  rapidly  growing,  large  tumor  in  the  central 
region  of  the  belly  without  symptoms  of  obstruction  of  the  lumen  of  the  gat 
would  favor  sarcoma.  The  prognosis  of  sarcoma  of  the  bowel,  even  after  early 
operation,  is  unfavorable. 

Carcinoma  of  the  Intestine. — Epithelial  cancer  affects  the  large  intestme 
much  more  frequently  than  the  small,  and  the  rectum  more  often  than  any  other 
part  of  either.  Bovis  coUeetod  a  large  number  of  cases.  His  statistics  were 
as  follows,  relating  to  the  location  of  the  disease:  Small  intestine,  6.3  per 
cent;  ileo-cecal  region,  11.9  per  cent;  sigmoid  flexure,  11.9  per  cent;  other 
parts  of  the  colon,  20.4  per  cent;  rectum,  49.2  per  cent;  the  entire  large  in* 
testine,  excluding  the  rectum,  44.2  ])or  cent.  In  other  words,  the  rectum  is 
the  most  frequent  site  of  cancer  of  the  bowel;  the  ileo-cecal  region  and  the 
sigmoid  flexure  are  the  n(»xt  most  frequent  sites;  the  hepatic  and  splepic 
flexures  next.  Like  cancers  elsewhere,  the  disease  is  one  of  advanced  life,  and 
yet  by  no  means  always;  extreme  youth  does  not  exclude  the  possibility  (ri 
cancer  in  diseases  of  the  intestine,  as  was  pointed  out  in  Diseases  of  the  Stoa 
ach ;  cancer  may  occur  in  young  adults,  and  even  in  children.  Males  an 
affected  three  times  as  often  as  females.  The  forms  of  cancer  occurring  ii 
the  intestine  are  several.  By  far  the  most  common  is  cylinder-celled  canos 
of  the  glandular  type;  medullary  and  scirrhous  forms  are  comparatively  rare 
The  tumor  is  usually  single.  The  tendency  to  the  formation  of  secondai; 
tumors  in  distant  organs  is  not  yory  marked.  Chancers  of  the  bowel  show  t» 
marked  tendencies:  1.  To  break  douTi  and  ulcerate  and  to  bleed;  to  perforat 
into  the  peritoneal  cavity  or  into  n(»ighl)oring  viscera.  2.  To  surround  the  gS 
and  cause  stenosis  of  its  lumen  by  contraction  of  the  fibrous  stroma  of  A 
tumor.     The  spread  of  the  disease  takes  place  locally  into  the  mesentery  aft 
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ttto  the  peritonoinn,  rtiusing  r:aiK*emu«  jM^ritcniitis  and  asdtes;  fiirtlier,  to 
l|jrt*iKi  rhrougli  ihv  lympliiitirs  aiul  blnuij  eluiiiiH^k,  prmlueing  secMudnry  tumors 
ilie  liver  and  in  distimt  orgims,  tlio  ImjuoSj  etc.  The  most  prominent  symp- 
loins  causod  by  cancer  of  tlie  gut  are  tli<>se  diie  to  niirruwing  of  its  caliber — 
namely,  the  syuiptoms  of  intestinal  obstruction;  siieli  may  be  slowly  progressive, 
finally  to  become  absolute;  on  tlie  otber  band,  tlie  early  symptoms  may  be  so 
ftUght  as  scarcely  to  attract  attentiom  ifoderate  digestive  disturbances  with 
cijiistipation,  such  as  is  common  enougli  in  elderly  people,  or  diarrbea,  or 
alleruations  of  the  two,  is  suddenly  sueree<led  by  tlie  syuiptoms  of  acute  and 
alsohite  intestinal  obstruction,  (See  section  on  Acute  and  Chronic  Obstruc- 
tion.) In  souie  cases,  along  with  the  signs  aud  symptoms  of  chronic  inieslinal 
olfsirttctioHy  or  witfiout  sucli,  a  tumor  of  groalcr  or  less  size  will  be  discover- 
able. (See  Diagnosis  of  Abdominal  Tumors,)  When  oiwtniclive  symptoms 
arr  present,  the  iiresf*nce  of  a  tuuinr  uiay  reuder  the  nature  and  eeat  of  the 
gnmlli  more  or  less  certain.  In  tlie  cases  altt^uded  by  progressive  s^^mptoma, 
in  flddition  to  disturbances  of  digestion,  constipation,  diarrhea^  attacks  of  col- 
icky pain,  there  will  be  present  uiore  or  less  marked,  according  to  the  situation 
of  tlie  timior  and  ibe  degree  of  stenosis,  local  signs  in  tlie  abdomen,  such  as 
iuiTPflj^*d  peristalsis,  dilatation  of  tlie  aflfereut  bowel,  etc.,  as  described  under 
Cbmic  Intestinal  Obstruction.  As  already  indicated,  the  tumor  may  be  very 
small  or  so  dee|ily  plaet^d  in  the  abdomen  as  to  escape  palpation.  If  a  tuiuor 
is  palpal  lie  it  will  usually  feel  hard  aud  suiooth ;  it  may  be  tender  or  iuseusi- 
tive,  and  \x\\\  exhibit  a  degree  of  mobility  dejiending  upon  what  pi>rtion  of  gut 
it  rkwiipies,  and  whether  or  not  it  lias  become  adherent  to  surnutudiug  struc- 
ture The  difliculty  in  feeling  a  tuuH3r  will  !>e  greatly  increased  by  a  thick 
ablomiual  wall  or  marked  tympanites.  The  passage  per  recliim  of  small 
amountB  of  blrKwl  or  blood -staintMl  nmcfj-pus,  or  of  fragments  of  tumor  tissue, 
thoticjli  by  no  means  constant,  will,  if  present,  aid  the  iliagnosis.  Tlvey  are 
usually  prescmt  in  the  later  stages  of  the  disease.  The  lower  down  in  the 
Wfl  the  growth  the  more  marked  and  evident  will  tlieso  signs  be,  until  in 
ttiff  lower  sigmoid  they  merge  into  those  of  cancer  of  the  rectum.  The  pecul- 
iarlv  fetid  character  of  the  stouls  in  such  cases  lias  already  Iw^en  noted.  As 
to  (idenuining  what  portion  of  the  bowtd  is  involved,  assuming  that  a  tumor 
is  flit,  some  of  the*  data  bavr  been  given  under  the  Diagnosis  of  Tumors  of  the 
AUIoinrn,  oibers  under  Chronic  Intestinal  Obstruction.  Here  may  Ix'  adiled 
that  tumors  of  the  colon,  with  the  exception  of  the  sigmoid  and  transverse 
fwlt>n,  riecupy  a  charaeteristie  position  antl  possess  a  degree  of  passive  iumio- 
bility  quite  in  contrast  with  the  very  mobiJe  snudl  intestine.  Tumors  of  the 
ripjoid  possess  a  somewhat  variable  degree  of  nujbility;  in  the  average  case, 
limvcver,  the  homo  of  such  a  tiuuor  w^ill  be  in  the  left  lower  quadrant  of  the 
Wly,  aud  generally,  from  the  signs  and  symptoms  mentioned  as  characteristic 
of  oktruction  of  the  large  and  smalt  intestines  respp(»tiv<dy,  the  diagnosis  can 
he  made  at  least  wdlh  probability.  In  a  tnTtaiu  ]u^op«>rlion  r>f  eases  cancer  of 
the  bowel  runs  an  almost  or  entirely  latent  cnnrse  uji  to  a  late  period  of  the 
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di&ease.  In  such  eases  a  progressive  eachexiaj  ruptun^  into  the  general  peri- 
toneal eavitj,  and  diffuse  purulent  j)eritoiiitis,  into  the  iirioary  bladder,  with 
escape  of  feces  and  gas  from  the  u  ret  lira  and  the  speedy  development  of  ii 
severe  cystitis,  may  be  the  first  definite  signs  of  the  nature  of  the  disease.  In 
some  eases,  together  with  cachexia,  the  patient  will  deveh>p  signs  of  irritation 
of  the  peritoneum  and  ascites.  It  must  be  confessed  that  in  the  absence  af 
very  definite  signs  and  symptoms  the  diagnosis  of  cancer  of  the  bowel  is  by 
no  means  always  possible.  As  stattHl,  it  may  k*  ipute  inijKJSsible  to  differen- 
tiate it  from  the  tuuior  formed  by  ileo-ceeal  tuberculosis.  It  may  rarely  quite 
closely  resemble  chronic  intussusception  in  an  adult  or,  indeed,  be  associated 
therewith.  The  more  rajud  growth  of  sarcoma  and  absence^  of  the  signs  of 
stenosis  may  serve  as  a  means  of  differentiatiim.  One  condition  the  surgeon 
should  always  have  in  mind  in  elderly  people,  whether  constipateil  or  suffering 
from  diarrhea,  and  that  is  fecal  iiupaetlon.  When  the  least  doulit  exists,  or 
even  when  the  surgeon  is  quite  certain  a  tumor  is  present  in  tlie  bowel,  nothing; 
will  be  lost  and  much  may  be  gained  by  giving  a  series  of  large,  stimnlating 
enema ta,  and  after  t!ie  bowel  is  known  to  be  empty  making  a  second  exam- 
ination of  the  abdomen.  A  large  niinjber  of  con<litions  may  be  confounded  with 
cancer  of  the  gut.  Among  those  to  be  mentioned  and  elsewhere  describee 
are  actinomycosis,  tumors  of  the  mesentery,  and  of  the  greater  curvature  o^ 
the  stomach ;  in  tlie  upper  part  of  the  abdomen,  tumors  of  the  ga  II -bl  ad  dem- 
and f>ancreas,  tuujors  of  the  kidney  and  movable  kidney,  chronic  inflammatory 
exudates  of  various  kinds  and  in  various  situations;  space  will  not  permit 
separate  discussion  of  all  these  in  this  place.  The  causes  of  deatli  in  canc^ 
of  tlie  intestine  have  been  alrea<ly  indicated;  most  frequently  these  patiea  f 
die  of  intestinal  obstruction ;  occasionally  from  cancerous  cachexia,  exhausttc^ 
diarrlica,  aided  by  sepsis  and  toxic  absorption  from  the  alimentary  carnal 
rather  rarely  from  ]ienetration  and  infection  of  the  general  cavity  of  t^'^ 
peritoneum  with  intestinal  contents.  When  the  disease  perforates  into  tin 
urinary  bladder  they  nmy  die  of  cystitis  and  an  ascending  infection  ci 
the  kidney.  Sometimes  they  die  of  an  intercurrent  disease;  rather  rar<?I 
from  the  interference  with  tlie  function  of  other  organs  by  metastatic 
tumors.  H 

The  duration  of  life  in  cancer  of  the  intestine  is  very  variable,  and  ratB^n 
difficult  to  deteruiine  accurately.  It  is  greater  in  cancer  of  the  largt*  intestine 
than  in  cancer  of  the  small  bowel*  It  msiy  be  said  to  vary  from  six  montli^ 
to  six  years,  possibly  even  longer;  two  years,  about,  on  the  average.  If  tlie^ 
cancer  is  placed  low  down  in  the  large  intestine,  the  formation  of  an  artificial 
anus  may  prolong  life  for  a  number  of  years,  the  patient  living  meanwhile  in 
comparative  comfort.  The  results  of  the  radical  removal  of  cancer  of  the 
intestine  liave  greatly  improved  in  recent  years  on  account  of  the  more  perfect 
surgical  tecbnic  recently  develo|»ed.  A  percentage  of  cures  as  high  even 
thirty  per  cent  has  been  obtained  by  certain  surgeons. 
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THROMBOSIS    OF   THE    MESENTERIC    VEINS 

Under  Acute  lotestmal  Obstruct  ion  the  history  of  a  typical  ease  of  embo- 
\m  of  the  superior  mesenteric  artery  with  gangrene  of  the  intestine  is  related. 
Thrombosis  of  the  mesenteric  veins  presents  no  symptoms  which  enable  us  to 
nuke  a  diflFerential  diagnosis  from  tbe  fornier  condition.  Tlic  conditions  lead- 
iBf;to8i]ch  thrombosis  may  be  trauma  from  accidental  injury  to  the  abdomen, 
fir  daring  surgical  operations  on  the  intestinej  or  from  the  reduction  of  a 
frran^Iated  hernia,  marasmus,  obstruction  to  the  portiil  circulation,  as  in 
rJrrho^is  of  the  liver,  and  in  thrombophlebitis.  The  symptoms  are  those  of 
rute  iotedtinal  obstructinn  with  sTOiptoms  of  shock,  with  or  without  profuse 
Wwrrhage  from  the  lM>wel  or  vomiting  of  blood,  Ui>on  opc^ning  the  abdomen 
i^ater  or  less  extent  of  small  intestine  will  \>e.  found  wholly  or  partly  gan- 
pmms.  One  successful  case  of  operation  for  these  conditions  is  reported  by 
fipren^l;  one  by  Elliot* 


TDMORS  OF  THE  PERITONEUM,  OMENTUM,  AND  MESENTERY 

While  the  number  of  tumnrs  ncriirring  in  peritoneum  and  mesentery,  occa- 
sifiaally  in  the  omentum,  whether  as  primary  growths  or  as  an  extension  from 
temoTs  of  the  abdominal  organs  or  as  metastatic  growths,  is  fairly  large,  it  is 
^Mnparativelv  rare  that  they  can  be  positively  diagnosticated  as  such  before 
^'f'eaing  the  abdomen  except  in  some  cases  by  inference,  as  in  carciaoma- 
tm  of  the  peritoneum  secondary  to  tumors  of  the  abdoiuinal  viscera  and 
^i»  like.     It  eeems  best,  however,  briefly  to  mention  some  of  the  commoner 

Carcinoma  of  the  peritoneum  is  usually  secondary  to  carcinoma  of  the 
itoroach,  bowel,  ovary,  etc.  They  occur  as  multiple  tumors  scattered  over  the 
um,  at  first  of  small  size,  later  often  growing  into  nodular,  palpable 
frequently  situated  in  the  omentuni.  Along  with  tlie  growth  of  the 
primjiry  tumor  pro<Jucing  its  own  symptoms  of  whatever  kind^  and  the  pro- 
iiTe  cachexia  of  advanced  cancer,  there  occurs  an  abundant  eflFusion  of 
V  aoroetimes  cloud3%  brownish  or  blood'stained  fluid  into  the  peritoneal 
If  the  primary  tumor  remains  undiscovered  the  condition  may  be 
i&Mlaken  for  tubi^rculnns  peritonitis^. 

Benign  Tumors  of  the  Mesentery,  Eetroperitoneal  f issueif  §ai  Onentum, — 

Fibroma,  lipoma,  myxoma,  and  combination  forms  have  been  observed.     They 

slowly  growing  tumors,  and  if  they  cause  symptoms  at  all,  do  sn  by  weight 

^p.     Th*>se  which  grow  from  the  refro|>eritoneal  couuective  tissues 

tl     ^         rior  abdominal  wall  are  usually  but  slightly  movalde.     The  others, 

cfjtirse,  exhibit  a  very  variable  degree  of  mobility.     Any  of  these  tumors 

reach  a  considerable  size.     An  exact  diagnosis  is  impossible  before  oper- 
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Cystic  Tninon  of  the  Peritoneam,  Mesentery,  and  Omentnm. — Multiple  ecfai- 
nococciis  cysts  of  the  peritoneum  have  been  observed.     They  are  usually  sec- 
ondary to  an  echinococcus  cyst  of  the  liver  or  elsewhere  which  has  ruptured; 
very  rarely  are  they  primary  in  the  peritoneum.     Cysts  of  the  mesentery  may 
arise  in  several  ways:    (1)   Echinococcus  cysts  of  the  mesentery  have  been 
observed  in  a  moderate  number  of  cases ;  twenty-nine  such  cases  were  collected 
by  an  Italian  observer  (Nannotti)  in  18S9.     (2)   Embryonic  cysts  from  re- 
mains of  fetal  organs;  Wolffian  and  Miillerian  bodies,  fetal  inclusions.     (3") 
Cystic  malignant  disease;  Keen  rejwrted  a  case  of  a  large  cystic  sarcoma  o-S 
the  mesentery.     (4)  Dermoids  of  the  mesentery  have  occurred  in  moderat:^ 
number.      These  various  cysts  may  contain   fluid   of  various  kinds — senuKn 
chyle,  blood,  degenerated  blood,  cholesterin,  etc.     (See,  also,  Dermoid  Cyst:  ± 
under  Tumors.)      The  mesenteric  cysts  developing  in  the  mesentery  of  tl  ^ 
small  gut  are  movable,  rounded,  smooth,  firmly  elastic  tumors,  lying  usual  t 
below  the  level  of  the  umbilicus.     They  may  fall  into  the  pelvis,  but  can  "fc 
pushed   up   into  the   abdcmiinal   cavity.      Cysts   developing  in   the   transveir  ^ 
mesocolon  are  less  movable.      In   the  cysts  of  the  mesentery,   "  if  the  col* 
be  inflated  with  air,  it  is  sometimes  possible  to  see  the  distended  gut  surroui»>   - 
ing  the  cyst  like  a  collar"  (Korte).     These  cysts  may  cause  serious  distur-^ 
ances  by  pressure  on  the  intestine. 

Similar  cysts  producing  similar  physical  signs  may  develop  in  the  omc^  ' 
tum.  It  is  in  the  highest  degree  undesirable  and  dangerous  to  introduce  <r^ 
aspirating  needle  through  the  abdominal  wall  into  a  cystic  tumor  of  the  aba^* 
men,  centrally  situated  as  these  tumors  are^  and  not  known  to  be  firmly  adh^^ 
ent  to  parietal  peritoneum,  for  the  purpose  of  determining  its  contents  a^* 
character.  Not  only  may  intestine  be  ])unctured,  but  infectious  or  irritati  xi 
material  from  the  cyst  itself  may  well  be  distributed  throughout  the  belly  i 
this  way.  The  only  pro])er  diagnostic  and  therapeutic  measure  other  tlii^ 
palpation,  etc.,  is  an  aseptic  abdominal  incision. 

Tumors  arising  from  embryonic  displacements,  remains,  etc.,   in  the    i^ 
terior  of  the  abdomen  are  some  of  them  cystic,  some  of  them  solid  or  ])art"i 
solid   tumors.      They  are,  with  the  exception  of  dermoids   arising  from    tl 
ovaries,  rare  tumors,  and  hardly  likely  to  be  diagnosticated  as  such  bef<>^ 
operation.     Dermoids  of  undescended  testes  are  also  observed.      I^xer,  wit 
wTote  a  monograph  on  the  topic,  divided  them  into  three  groups:  dermoic"^ 
fetal  inclusions,  and  teratoid  mixed  tumors.     The  dermoids  other  than  tli<^^ 
of  the  ovary  and  testis  are  found  most  often  in  the  mesentery  of  the  sin=- 
intestine  and  in  the  great  omentum.     The  fetal  inclusions  lie  most  often 
the  transverse  mesocolon,  sometimes  in  the  mesentery  or  retroperitoneal  tiss^^^ 
The  teratoid  mixed  tumors  are  partly  solid,  partly  multilocular  cystic  tuiii^^" 
They  are  exceedingly  rare  in  the  abdomen.     Inclusions  of  more  or  less     '^ 
fectly  developed  fetuses  have  been  recorded.     Thus  Ayer  says :  "  Himly    - 
an  autopsy  upon  a  female  child,  aged  two  and  a  half  years,  found  a  cr^^ 
tumor  in  the  epigastrium,  which  contained  a  fairly  well-developed  fetus,       ■    ■ 
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W'over,  defective  extremities  and  head.     Klebs  reported  the  case  of  an  infant 

^ti  whom  independent  motions  were  observed  within  an  abdominal  tumor;  the 

AiW  died  a  few  weeks  after  birth,  and  at  the  autopsy  a  cyst  was  found  behind 

^W  transverse  colon,  comj^osed  of  peritoneum  and  amnion,  and  containing  an 

^^\V\\ieal  cord  to  which  was  attached  a  partially  developed  fetus."      Other 

sitnilar  cases  have  been  reported. 


CHAPTER   IV 

APPENDICITIS 
ANATOMY 

The  most  fixed  p^iint  of  the  verniiforni  appendix — namely,  its  hase — lies 
ill  the  average  ease  in  the  right  iliac  fossa  hehind  a  point  two  inches  from  the 
anterior  superior  spine  of  the  ilium  and  on  a  line  joining  thi^  hmy  piint  with 
the  mil bi liens  { ilcRivrnev's  point).  The  position  of  tlie  more  movable  por- 
tion of  the  appendix  varies  a  good  deal  in  different  individiiiik,  and  to  a 
certain  extent  in  the  same  individual  at  different  times.  Its  most  common 
dirertion  is  upward  and  to  the  left,  pointing  toward  the  spleen-  It  may  hang 
dov^Tiwtird  into  the  pelvis;  lie  anteriorly  in  contact  with  the  abdominal  wall, 
extend  upward  and  Itaekward  entirely  liehind  the  eeeum  or  in  the  direction  of 
and  even  in  enntiiet  with  the  right  kidney,  direr^tly  across  the  altdomen  to  the 
left,  or  indeed  in  any  possible  direction.  The  tip  of  the  apfjendix  may  lie 
in  contact  with  the  stomach,  with  the  urinary  bladder,  with  the  Fallopian 
tube.  Not  very  rai-ely  it  may  form  the  contents  of  a  hernial  sac,  whether 
inguinal  or  femorab  As  was  explained  under  congenital  anomalies  of  the 
intestine,  congenital  disjflaecment  of  the  eeenm  is  aeeompanied  by  a  corre- 
sponding displacement  of  the  appendix.  The  base  of  the  ap|x?ndix  lies  at  the 
lower  extremity  of  the  anterior  nuiacular  band  on  the  surface  of  the  e«>lon. 
This  band,  if  followed  downward,  forms  a  very  certain  guide  to  the  base  of 
the  apjiendix.  Norm  ally,  the  appendix  is  entirely  an  intraperitoneal  organ. 
When  refrnfernil,  it  rwcasionally  lies  outside  the  |x*ritonenm  in  the  retrocecal 
connective  tissue.  Sometimes,  from  antecedent  peritonitis,  this  extra  fieri  roneal 
situation  may  l»e  simply  an  encasement  in  the  new  connective-tissue  formation 
of  adhesive  pc^rit^aiitis.  In  other  eases  it  is  due  to  early  adhesion  and  otlit- 
erafion  of  the  contiguous  fieritoneal  fr*lds  covering  the  posterior  abdominal 
wall  and  the  peritoneal  covering  of  the  colon  respectively.  In  some  casea, 
whether  due  to  congc»nital  peculiarities  in  its  peritoneal  investment  or  to  ante- 
cedent |icritfmitis,  a  pirtinn  of  the  appendix,  most  often  its  tip,  sometimes  its 
middle,  sometimes  its  base,  tviH  be  found  covered  by  peritoneum,  while  the 
remainder  of  the  organ  lies  outside  the  peritoneal  cavity*  In  some  cases  the 
appendix  will  Ix^  fonnd  closely  adherent  to  the  cecum  throughout  its  length. 
These  very  varied   relations  to  peritoneum  are  important  surgically,  and  a 

often  the  factors  which  determine  in  the  given  case  whether  a  perforative  lesio] 
lis 
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the  appendix  resnU^  in  a  local izrri  abscess  with  very  aliglii  iuvolveiiient  of 

peritoneum,  or  whether,  on  the  othvr  hand,   the   jierfnnition   takes  phire 

itci  the   free   peritoneal  cavity  to  produce  a  more  or  less  violent  ]x^ritnneal 

or   some  other  severe  form   of  fieri  ton  itis.     The  appendix   possesses   a 

?rioUini  of  variable  length,  thns  determining  the  degrcM*  of  mohility  of 

or^n  to  a  considerable  extent     The  arteries,  veins,  and  lymphatic  ehan- 

els  of  the  appendix  are  inelnded  in  the  meHenterinlurn-     The  arterisil  supply 

derived    from  the  ileo-eecal  branch  of  the  ileiM'olic  branch  of  the  superior 

enteric.      In  the  female  an  additional  blood  supply  is   derived   from   the 

ri^hl  ovarian  artery.     The  veins  empty  into  mesenteric  veins  (portal  system), 

iTlie   lymphatics  empty    into   the   mesenteric   lymph    nodes.      The   nerves   are 

IdfTiTed  from  the  celiac  plexvm  of  the  syui pathetic-     The  length  of  tlie  apfiendix 

Vis  irery  variable.     It  may  be  reduced  to  a  mere  nubbin ;  or,  on  the  other  hand, 

\wmj  be  as  long  as  eight  inches.     Its  avcra^^e  len|L^tb  is  estimattHl  at  fmni  fj  to  8 

1  tm.     The  caliWr  of  the  appendix  is  small,  4  to  5   nun.      A  fold  of  uineous 

manbrane  at  the  junction  of  the  appendix  witli  the  cecum,  **  Gerlach's  valve," 

Ids  in  such  a  manner  as  to  hinder  to  a  greater  or  less  extent,  or  in  snjue  cases 

Ui  |irevent,  the  entranc*e  of  the  contents  of  the  cecum  into  the  appendix.     In 

ftnwttire  the  appendix  resembles  the  large  intestine,  though  differences  exist; 

Ik  appendix  possesses  rather  a  feeble  muscular  coat.     The  mucous  membrane 

[the  appendix  is  characterized  by  tlie  presence  of  very  closely  grouix^d  mucous 

pts  and   follicles.     These  are  extremely  abundant  until  about  the  tliirtieth 

of  life,  when  they  atrophy,  become  smaller  and  fewer  until  old  age,  and 

.  I  considerable  pn>f>ortion  of  cases  in  persons  of  over  sixty  years  or  even 

iBoA  earlier,  this  atrophy  proceeds  to  a  partial  or  even  total  obliternhon  of 

■  4t  appendix.     Such  obliteration  may  involve  the  entire  length  of  the  canal, 

fortnnate  occurrence  for  the  indiviflual,  or  only  a  portion  of  its  distal  extrem- 

•♦r,  on  the  other  hand,  niay  result  in  narrowings  of  any  part  of  tlie  himem 

hat  proportion  of  operative  cases  the  strictures  so  commonly  found  are 

to  simple  atrophy,  and  in  how  many  to  antecedent  inflammatiou,  it  is  dif- 

"h  to  ansrwcr.     The  submucous  layer  of  tlic  ap|>endix  is  particularly  rich 

rnphoid  tigsne.     The  arrangement  of  the  glandular  structures  and  of  this 

uphold  ti&^ue  affords  an  opfKJrtunity  for  pyogenic  infection  as  favorable  as 

"*  to  be  found  in  the  human  body. 

"*TE, — ^The  appendix  is  very  rarely  absent.  As  far  as  1  am  able  to  learn, 
tire  ca6e$  have  been  reported  in  whicfi  no  trace  of  an  appendix  was  found 
s.  Huntington). 

CAUSES    OF    APPENDICITIS 

The  mierf»-organisms  concerned  in   inflammation  of  the  a|>pendix   are  of 

charaeler.     Any  of  the  pns-prodi icing  germs  may  be  present  in  the  con- 

fA  an  inflamed  appendix  or  an  ap|>endical  abscess  or  peritoneal  exudate. 

most  frequently  found   is  Bacillus  coli  communis,   often  associated 
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with   Strej)tocoociis  pyogenes,  sometimes  with  one  or  other  of  the   pyogenic 
staphylococci.     Other  varieties  to  the  number  of  forty  or  more  have  been  iden- 
tified with  greater  or  less  frequency.     Bacillus  typhosus,  the  tubercle  bacillus, 
the   streptothrix  of  actinomycosis,   are  occasional   invaders  of  the   appendix. 
Bacillus  coli,  a  very  vigorous  form  always  present  in  the  intestine,  and,  as 
stated,  very  commonly  found  in  appendicitis,  has,  no  doubt,  crowded  out  in 
many  cases,  notably  in  localized  abscesses  not  opened  for  several  days,  other 
germs,  originally  associated  with  it  in  the  beginning.     The  conditions  favo^ 
ing  infection  of  the  apixjndix  are  local  and  general.     Locally,  the  anatomical 
peculiarities  of  the  appendix  render  it  especially  liable  to  pyogenic  invasion. 
The  narrow  caliber  of  the  canal  is  readily  constricted  or  occluded  from  sli^t 
causes;  a  catarrhal  swelling  of  the  mucous  membrane  of  the  cecum  may  read- 
ily close  the  valvelike  orifice  of  the  apjxjndix,  and  retention  of  contents  under 
slight  tension  with  some  congestion  of  its  mucous  membrane  furnishes  here, 
as  elsewhere,  the  most  favorable  opy>ort unity  for  infection.     The  tissues  of 
the  aj)pendix  resemble  those  of  the  tonsil  in  their  readiness  to  take  up  pyo- 
genic germs.      Antecedent   attacks  of  inflaunnation,   or  even   a   stricture  the 
result  of  ])artial   atro])hy   of  the  mucous  membrane,   may   furnish   similarly 
favorable  conditions  for  infc^ction.     As  in  the  urethra  or  other  narrow  mucous 
canal  attacks  of  infiannnation  arc  followed  by  the  formation  of  new  connective 
tissue  surrounding  the  tube,  and  this,  as  time  goes  on,  inevitably  contracts, 
forming  a  stricture.     Congenital  malformations  of  the  peritoneum  surround- 
ing the  appendix  are  common.     Moreover,  if  inflammation  of  the  appendix  has 
extended  to  the  ]x»ritoneuni,  pathological  adhesions  are  readily  produced,  and 
thus  we  find  in  many  cases  as  a  cause  of  acute  appendicitis  sharp  bends  or 
kinks  in  the  wall  of  the  appendix.     Such  adhesions  may,  moreover,  compress 
the  blood-vessels  of  the  apj)ondix,  j^roducing  disturbances  in  its  circulation  in 
the  nature  of  congestion,  swelling  of  the  mucous  membrane,  and  retention  of 
its  contents. 

Atony  of  the  intestine,  catarrlial  enteritis  or  colitis,  acute  diseases — ^such  as 
typhoid  fever  or  scarlet  fever  or  dysentery — syphilitic  or  tuberculous  ulceration  of 
the  gut,  etc.,  may  all  cause  changes  in  the  character  of  the  secretions,  in  the  con- 
tents, or  in  the  circulation  of  the  appendix,  and  lay  it  open  to  bacterial  inflamma- 
tion and  infection.  These  same  causes  may  also  interfere  with  the  lumen  of  tint 
appendix,  and  it  is  easy  to  conceive  that  an  apjwndix  free  from  anatomical  and- 
y>athologicaI  kinks  and  strictures  may  be  temporarily  so  compressed  between  fold» 
of  small  intestine,  or  between  small  intestine  and  cecum,  or  between  gut  and  flout  " 
of  the  iliac  fossa,  as  to  suffer  traumatism  in  some  of  its  coats;  or,  through  suci 
compression,  its  circulation  may  be  interfered  with  to  such  an  extent  that  anemia 
or  venous  engorgement  may  be  induced   (McBumey). 

It  was  pointed  out  by  Robert  T.  Morris  that  during  the  normal  involutioa 
of  the  appendix,  which  may  occur  after  the  age  of  thirty  years,  pain  and  dH 
comfort  in  the  region  of  the  appendix  may  be  produced,  owing  to  the  com 
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tion  of  the  connertive- tissue  framework  of  tlie  upjunnlix  u)iod  its  m^rvet^,  iiinl 
[lh;4t  without  any  iurtaiiniuUnry  c(*iulitinn  wliatt'ViT.  Lj>on  exarriiiUKii^  niieh 
I  nplipudioes  it  is  discovored  tliat  the   iiiTicr  layers  of  the  ii|>i>endix  have  Itcen 

entirely  rephiced  hy  cormcetive  tissue.  The  Byiiiptmim  prndvit*ed  are  mA  alwayj? 
I  distinctive,  :md  the  euntHtiuu  eaii  hardly  l>e  rei'n<rTii/xMl  chiiieully  as  a  iliiig- 
I  nostie  entity.     Bhike,  in  1!I05,  in  a  pap'^'V  "  iIii]jM>8ition  of  tlie  Apjx^ndix  as  a 

Cause  of  FmictJunid   DisturhanefH  in   tlie  Intestine,''   related   the  liistories  of 

a  nnnjlKiT  uf  cai^e's  who  siitFered  from  atta<'ks  of  ahdoiuiiial  paiii^  usually  in 
I  the  right  lower  quadrant  nf  the  ahcluineii,  t^oiuefimes  accomimnied  hy  diBten- 
i  tion  of  tlie  bowel  with  gas  and  eoiish'iiatiuiij  lail  witliont  ihe  syniptonis  of  aente 
,  inBanimation  of  tlie  ap|H?iu!ix,  no  fever,  nor  marked  tenderness.     The  attaeka 

of  pain  were  generally  ac*eompanied  hy  constipation  or  evideneea  of  intestinal 
*  fennentation,  sueh  as  diarrhea  and  distention  of  the  howel  with  gas.     Pnrga- 

tion    usually  gave   temporary   relief.      The   patients  were  nearly   all   of   them 

woinen^  most  of  them  were  neunisthenie.  In  two  ont  of  ten  eases-  the  evi- 
I  deuces  of  enteroptosis  were  well  marked,  und  in  two  tlao  right  kidney  w^as  dis- 

tinetly    movable.      In    most  of   the   eases    traetiun    was   exerted    on    the   eceum 

lhr<*ugh  the  appendix  hy  a  short  niesi>iippeudix  ;  in  a  fc^w  the  ecenin  seemed  to 
[he  »us|iended  hy  the  appemlix,   l>eing  adherent   lu-hind   tlie  colon,      LSlake  ex- 

plained  tlie  eonditiou  in  the  following  way : 

It  is  well  known  ihat  the  ceeum  in  late  inlrn-uteriue  life  desennrls  from  a  posi- 

tioD  imnitnliatuly  below  the  liver  to  lis  normal  orje  in  llie  right  iliac  fossa.     The 

d<!Sicent  is  due  rather  to  an  increase  in  lengtli  of  IUq  descending  colon  than  to  a 

drii|»|nng  of  the  colon.     As  the  hngtli  of  tlie  colon  increases^  its  vessels  must  also 

IncreaHf  proportionately,  or  a  folding  of  the  gut  will  rjccur. 

.In  the  class  of  cases  under  digcussion  this  disparity  of  growtli  fX^curs,  and  a 

ling  of  the  gut  results  at  the  junction  of  the  cecum  witli  the  ajipendix  from  nn 

adenualc  growth  of  the  vessels  in  llie  niestTiteriohnn.     As  these  vessels  n<irumlly 

Whiai]  the  ileo-colie  junction,  tlie  appendix  is  licld  up  heliintl  that  point,  and 

ttroQtfh  it  the  end  of  the  cecum.    In  many  instances  a  sharp  kink  of  the  ap[iendix 

occurs  at  the  point  where  its  main  vessel  reaches  it, 

la  gome  of  tlie  cases  it  aj)pi'«red  as  if  a  constriction  of  the  ileum  might  readily 
orctir  by  an  overdistended  cecum  and  ascending  colon  <1  rawing  it  down  over  the 
band  product*d  by  the  short  meso-appendix. 

With  such  a  mechanical  relation  of  these  structures,  it  would  seem  that  the 
Pjnipttmis  complained  of  by  these  j^atients  could  he  caused  in  the  following  ways — 
ainir^jy,  \i\*  the  tugging  on  the  appendix  and  meso-a])]>endix  produced  tjy  an  over- 
diiteijrled  or  overloaded  cecum:  by  a  parlial  of)struction  jUtKluced  either  in  the 
fleBin  or  the  colon  by  their  bending  over  the  fixed  api>endix;  or  possibly  by  inter- 
fawiceiritli  the  circulation  of  tlie  eecum  and  ascending  colon. 


The  irritation  and  ti-aumatisni  caused  hy  the  presence  of  a  foreign  body  is 
occasifimd  hut  rare  cause  of  apjiendieitis.     What  ]iart  the  presence  of  fecal 

irmcrctiims  play  in  the  production  of  apfiendicitis  it  is  not  cjuite  easy  to  answer. 

5ut'h  wiirretions  are   very   commonly   found   at  autopsy    in   individuals   who 
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liave  never  lin*l  ap|XMitlieitis.  They  lie  always  ii|K>n  the  distal  side  of  a  sfrie- 
iure  in  the  a|tpendix.  It  is  probable  that,  once  being  formed,  the^'  graduallv 
increase  in  size,  until  by  pressure  they  create  an  atrium  of  infeetion  in  the 
mucous  mem  bra  ne  of  the  appendix,  or  by  <x^eliiding  its  lumen  eause  stagtuition 
and  aeeuiuulatiun  of  the  contents  of  the  appendix,  favoring  an  increase  in  the 
numher  and  activity  of  the  bacteria,  and  furnishings  as  in  other  cases  of  8tfi«* 
ture  ofx'liision,  conditions  favoral)le  for  infection.  As  predisix»sing  causes  of 
apjM>ndic)tis,  it  is  to  l>e  reiuemlxTed  that  the  ap|K^ndiXj  being  an  organ  under* 
going  involution,  may  well  afford  a  place  of  diminished  resistance.  This  had 
been  strongly  urged  by  certain  writers  (Pozzi),  wlio  considers  it  for  this  reason 
a  favorite  port  of  entry  fur  germs  in  general  systemic  infeclions, 

OCCURRENCE  « 

Appendicitis  is  a  rare  disease  in  infants  less  than  two  years  old*     After 
aixty  years  of  age,  largely  on  account  of  the  atrophy  which  regularly  takes 
place,  it  is  again  rare.     Even  after  tlie  age  of  forty  the  disease  becomes  mncl] 
less   frequent      For  some  reason  not  entirely   clear  the   disease   occurs  four 
times  as  frequently  in  men  as  in  women.     The  causes  of  this  disparity  may 
lie  in  the  fact  thnt  men  are  more  likely  to  indulge  in  overeating  and  drinking 
than  women,  and  thus  to  cause  congestion  and  swelling  of  the  mucous  niembi 
of  the  bowel;  and,  further^  thut  men  are  more  exposed  to  injuries  and 
more  active  lives,   make  more  violent,  sudden  musi'idar  efforts,   and   thereby, 
perhaps,  cause  pressure  ufwn  the  appendix  by  muscular  action.     To  some  extent 
appendicitis  may  be  influenced  by  heredity.     It  is  not  at  all  infrequent  that 
several  brothers  in  the  same  family  suffer  from  appudicitis;  in  other  fami- 
lies,  though  large,  no  member  suffers.     It  was  fwinted  out  by  Blake  that  ihis^ 
might  l»e  due  to  the  fact  that  iu  certain  families  the  appendix  *MM'upied  snci 
a  position  and  such  a  relation  by  its  mode  of  attachment  to  the  cecum  tbii 
twists  and  kinks  were  more  apt  to  occur. 


SYMPTOMS    AND    DIAGNOSIS    OF    APPENDICITIS 

All  the  forms  and  varieties  of  appendicitis  are  attended   by  two  eomni* 
symptoms — namely,  abdominal  pain  and  vomiting — but  the  intensity  of  the 
eyraptonis  varies  greatly  in  the  different  types  of  the  disease.     For  pur|M>? 
of  description  it  is  convenient  to  classify  the  affections  of  the  appendix  under 
several  heads:   (1)    Ap|X'ndicular  colic ;    (2)  catarrhal  ap|iendicitis ;   (3)  sup- 
purative appendicitis;   (4)   perforative  appendicitis;   (5)  gangrenous  apjiendi- 
citis;  (6)  ehronie  appendicitis,  which  may  be  subdivide<l  into  a  relapsing  anrf 
a  recurrent  fHruk 

1.  Appendicular  Colic. — Fntil  with^  a  few  years  the  question  of  whether 
distinct  attacks  of  pain  in  tiie  region  of  the  ap|>endix,  which  might  l>e  cha> 
acterized  by  the  term  appendicular  colic,  were  or  were  not  always  accomp*- 
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by  AH  inflauimatory  lesion  of  the  appc*ii(Iix,  reniaineJ  unanswered.  At 
present  time  it  can  certainly  be  answered  in  the  negative.  The  tyjies  of 
rbance  which  may  occur  without  any  influuiniation  have  some  of  tliem 
loilicated  already  when  quoting  from  Morris  and  Blake— namely,  those 
to  involution  changes  in  the  ap}:>endix  and  those  due  to  unusual  jjositiims 
id  attHchments  of  the  appendix,  and  tlie  nit*ehaniea]  effects  thereby  produced 
the  cecum  and  ileum  or  upon  the  apix*ndix  itself.  An  ap|>endix  the  seat 
beods  and  kinks^  whether  congenital  or  acijuired,  may  have  its  caliber  nar- 
to  such  an  extent  as  to  dam  back  the  feces  or  mucus  which  it  may  con- 
in,  and  thereby  set  up  a  spasm  of  the  muscular  coat  of  tlie  organ,  accompa- 
W  by  sudden  and  severe  sharp  attacks  uf  pain,  often  by  vomiting.  In  these 
tl>ere  will  he  no  rise  of  tem|x^rature.  On  account  of  the  depression  pro- 
ired  by  the  pain  and  vomiting,  there  may  be  a  full  of  teuij^erature  below  the 
(rmah  The  ptilse  also  will  not  be  accelerated,  or  if  accelerated,  hut  slightly 
;  un  account  of  the  pain  and  vomiting  the  pulse  may  l»e  soft  and  ciaupres- 
Si  During  the  attack  of  pain  there  may  Im  moderate  abdominal  tender- 
in  the  rigJit  iliac  fossa,  and  such  tenderness  may  remain  over  the  ajiiien- 
for  some  days.  The  pain  will  be  felt  in  the  abdomen;  it  will  come  on 
NUtqIj.  At  first  it  may  be  a  general  abdominal  jiaiu,  or  it  may  be  referred 
the  epigastrium,  or  to  the  umbilicus.  If  the  pain  last  several  hours,  it  will 
time  be  referred  to  the  right  iliac  fossa.  Such  attacks  of  pain  may  be 
the  presence  of  a  fecal  concretion  in  the  apj>endix*  Whether  due  to 
eau^  or  to  a  kink  or  bend,  the  attack,  after  lasting  for  a  few  hours  or  a 
,  mill  subside;  tlie  patient  will  at  no  time  apjiear  to  he  seriously  ill;  while 
fiain  lasts  there  may  l»e  se*veral  attacks  of  vomiting  and  slight  or  moderate 
tttitional  depression-  There  is  a  marked  tendency  in  these  eases  for  the 
s  of  pain  to  recur  at  fret|uent,  though  some  what  irregular  intervals.  In 
ly  large  proj:>ortiou  of  ease-^  such  attacks  will  be  followed  by  one  or  other 
the  forms  of  acute  appendicitis. 

2-  Catarrhal  Appendicitis, —  In  this  form  of  the  disease  the  causes  are  sim- 
to  those  just  described — a  kink,  a  stricture,  a  fecal  coucretiiin,  a  foreign 
\j  in  the  appendix,  or  some  other  mechanical  condition  which  prevents  the 
idix  from  emptying  itself;  but  in  these  there  is  added  a  catarrhal  inflam- 
of  a  mucous  membrane  of  the  ap|>eodix^  caused   by  infection.     The 
s  membrane  will  swell,  the  amount  of  its  secretion  will  be  increased,  it 
he  marke<lly  hyperemic     Thus  the  mechanical  obstruction  is  increased, 
point  of  nam^^wing  being  sometimes  at  the  base  of  the  ap|>endix,  sometimes 
i»*me  other  part  due  to  the  actual  stricture  or  kinking,  as  the  case  uuiy  he. 
ipp^mcJix  becomes  distended  with  the  catarrhal  secretion,  the  bacteria  find 
ble  soil  for  multiplication;  they  invade  the  mucous  membrane  and  the 
d,  submucous  layer  of  the  appendix.      In  other  words,  a  true  iu flam- 
is  present     As  in  appendicular  colic,  the  attack  will  begin  stuldenly 
aMomiDal  pain  and  vomiting;  the  pain,  at  first  general  or  felt  in  the 
ton,  will  be  localized  in  a  few  hours  in  the  right  iliac  fossa.     Upon 
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pressure  with  the  tip  of  the  forefinger  over  McBumey's  point  there  will  1 
marked  tenderness.  The  vomiting  is  apt  to  be  more  severe  and  persistei 
than  in  mere  colic ;  it  will  consist,  first,  of  the  contents  of  the  stomach,  and  ; 
repeated  acts  of  vomiting  occur  it  will  be  bile-stained.  Accompanying  the  pai 
and  the  vomiting  there  will  be  an  elevation  of  temperature  and  an  acceleratia 
of  the  pulse-rate.  During  the  first  twenty-four  hours  the  temperature  may  ri» 
to  101",  102°,  or  103°  F.  The  pulse-rate  will  vary  from  90  to  120  or  raw 
l)eats  a -minute.  Although  the  pain  may  be  severe  and  local  tenderness  wd 
marked,  the  abdominal  wall  will  remain  soft  If  it  be  found  rigid  in  the  ri^l 
iliac  fossa,  the  case  cannot  bo  regarded  as  one  of  catarrhal  appendicitis  merely. 
The  rigidity  is  jiositive  evidence  of  peritoneal  irritation.  In  these  cases  then 
is  usually  moderate  constitutional  depression,  which  lasts  perhaps  for  several 
days.  At  the  end  of  one,  two,  or  three  days  the  fever,  the  pain,  and  the  tender 
ness  begin  to  subside,  the  appendix  manages  to  overcome  the  obstruction  whollj 
or  partly,  or  at  least  the  inflammation  undergoes  partial  resolution,  and  th 
symptoms  subside  for  the  time.  At  the  end  of  three  or  four  days  the  temper! 
ture  and  ])ulse  will  again  be  normal,  the  pain  and  tenderness  will  have  disap 
peared,  and  the  j)atieut  will  seem  to  have  regained  his  normal  health. 

3.  Suppurative  Appendicitis. — The  disease  may  begin  without  previous  ill 
ness.  In  a  good  many  eases  there  will  have  lx»en  a  history  of  attacks  of  coK 
or  of  one  or  more  attacks  of  catarrhal  appendicitis.  The  lesion  in  this  case  i 
a  sup[)urative  one.  All  the  coats  of  the  apjwndix  are  involved,  the  lesion  ma; 
1)0  a  general  one,  or  may  be  confined  to  some  particular  portion  of  the  append!] 
The  pyogenic  iiif(»ction  has  occurred  usually  on  the  distal  side  of  a  strictuT 
or  at  a  [K>int  in  the  mucous  membrane  where  the  resistance  of  the  tissues  ha 
l)een  diminished  by  catarrhal  inflammation,  by  the  traumatism  of  a  foreig 
body,  or  fecal  concretion.  The  })oiut  of  entry  of  the  bacteria  is  often  vei; 
small,  in  many  cas(»s  microsc()pic.  ^linute  pus  foci  are  formed  in  the  mucoD 
UK^mbrane.  These  break  down  and  jmxluce  an  ulcer  of  grt>ater  or  less  extenl 
The  secretion  of  the  mucous  membrane  is  increased,  lx»comes  muco-purnleii 
or  puriform.  The  ai)})endix  l)ecomes  distende<l  with  highly  infectious  materit 
If  the  p(»ritoueal  coat  of  the  a])|x»ndix  is  involved  in  the  inflammation,  as  i 
usually  the  case,  a  localized  peritonitis  about  the  ai)|x»ndix  occurs  with  a  fibril 
ous  exudate.  The  subsequent  history  of  the  lesion  and  of  the  patient  variB 
If  the  inflammation  has  not  advanced  far  enough  to  cause  ]x?ritonitis,  til 
attack  may  gradually  subside,  but  the  appndix  will  remain  jwrmanently  dan 
aged;  as  the  result  of  \\w  ulc(»ration  a  p(»rmanent  stricture  will  l>e  fonncnl  whic 
will  predispo<;e  to  subscijuent  attacks  of  inflammation.  In  other  cases  the  Inme 
of  the  a])peii<lix  will  b(»  obliterated  at  some  point,  and  distal  to  that  there  wi 
Ih^  wilhin  the  cavity  of  the  a|)]K'ndix  a  collection  of  pus  or  mueo-pus,  whif 
may  n^nunn  indcfiuitrly  without  causing  serious  symptoms  (empyema  pt 
cessus  vermiformis),  or  which,  as  is  much  more  likely  to  ho  the  ease,  will  i 
some  future  time  set  u|>  a  more  violent  inflaumiation.  In  a  few  eases  ti 
lumen  is  totally  closed  at  some  i¥)int,  but  the  inflammation  ceases.     The  appfl 
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Idii  remamd  as  a  closed  sac  (hydrops  processus  vermiforniis).  In  other  cases 
jwheB  the  peritoneum  is  involved  a  more  or  less  extensive  fihrinous  peritonitis 
Ivill  cause  adhesions  between  the  appendix  and  t!ie  al>dc>ininal  wall,  or  hetwcen 
ftbe  appendix  and  the  cecum,  or  with  other  eoils  of  intestine,  or  with  tlie  Fal- 
jkpian  tube,  the  ovarj,  the  urimiry  bladder,  or  some  other  organ.  In  other 
paes  more  or  leas  extensive  agglutination  of  tlie  surrounding  intestinal  coil^ 
pmriea  the  appendix  in  a  iriass  of  adliewions.  (Stu^  alsn  Clirunic  Adhesive  Peri- 
jkailis.)  In  other  more  severe  Ciises  tlie  wnll  of  the  apjientlix  will  be  pene- 
■rated  by  pyogenic  germs,  although  sneh  penetration  is  not  necessarily  aceom- 
jinieti  by  a  macroscopic  lesion.  In  tliese  casi**^  the  irritating  effeets  nf  bacterial 
iwxins  will  have  by  agglutination  of  the  surrounding  struct iires  closed  off  the 
Rfertious  focus  in  tlje  apy)endix  from  the  peritoneal  cavity, and  when  the  Imcteria 
illy  penetrate  the  peritrmenni  and  nuiltiply  ontside  the  appt^ndix  they  will 
Itice  not  a  diffuse  [>eritonitis  bnt  a  hirali;5cd  abscess.  If  the  adhe^irvns  ai'c 
trj-  dense,  it  sometimes  happens  that  such  an  abscess  -will  remain  small,  and 
I  to  spread.  In  such  an  event  it  is  possible  that  the  process  may  stop  here; 
'bacteria  in  the  abscess  cavity  may  die,  and  the  wlmb'  ff^cus  undergo  easea- 
or  ealcitication.  Such  a  result  is,  however,  exa*|iti«mal.  More  commonly 
abscess  continues  to  increase  in  size,  and  may  spread  in  sevcTal  directions: 
the  jielvis  between  the  r»ecum  and  the  abdominal  wall,  upward  along  tlic^ 
ading  colon  toward  the  liver,  rarely  across  tlie  abdomen  among  the  colls  of 
intestine;  occasionally  it  may  rupture  into  the  cecum,  into  the  ileum, 
other  viscera,  or  through  the  ahdnmiiial  walh  (See  section  on  Localized 
touitis  for  the  ditferent  routes  hv  wliich  infeilion  spreads  in  the  ix-ritiait^al 

The  history  of  an  attack  of  suppurative  appen^rn^itis  in  a  tvjucal  case  h  as 

Hows:  The  patient  is  seized,  as  in  the  preprding  f(*rm,  by  sen  ere  ahdriruinal 

and  vomiting.     The  pain,  with  no  defiuiu^  localization  at   first,   be<'omes 

in  a  few  hours  in  the  right  iliac  fossa.     Together  with  the  pain  tlie  patient 

i  rise  of  tern jiera tore,  very  rarely  acrninjKinietl  by  a  chill.      The  rise  of 

eratnre  may  l)e  only  of  nue  or  twM>  degr<*es,  or  the  tem|>erature  may  rise 

rapidly  to  103^  or  104*^'  F,     There  will  l)e  a  corre8|Mnding  acceleration 

p  fmlae.     At  first  the  pulse  is  conunnnly  100,  full,  ami  luMimliug,  as  the 

progresses  the  pulse  tends  to  lrtx*ome  more  rajsid  as  the  sc^jitic  [Mason- 

^becomes  more  intense,  the  pnlse-rate  is  often  temjiorarily  iiicreasfsl  by  tlie 

of  vomiting.     Pressure  over  Mcljiiruey's  p»int  elicits  marked  loral  ten- 

i;  ihe  lower  right  qttadrant  ttf  fkr  ahdomina!  jraJl  !s  rujith     Tlu's  last 

ift^  aa  already  pointed  out,  probably  the  most  im{>ortant  in  the  diagnosis 

'acute  appendicular  lesions;  when  absc^nt,   allhoiigh   the  surgeon  may  feel 

tW  case  demands  most  careful  watehing,  yet  it  eaunot  Ix*  said  that  thr 

itT  for  immediate  operation  is  urgent.      (Though   1  recently  saw  a  gan- 

appendix  with  no  rigidity.)     When  present  it  is  an  infallible  sign  that 

misr^hief  is  going  on  in  the  ajificuflix,  or  that  the  jieritonpum  is  irri- 

and  inflamed*    In  the  opinion  of  the  majority  of  surgeons,  in  which  ojiin- 
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ion  I  eoneiir,  it  is  an  indication  for  immediate  operatioxL     Palpation  of  the 
abdomen  in  the  vieinity  of  the  appendix  will  in  case  an  ahscesa  is  present,  or 
the  ne!ghl>oring  intent incs  are  glued   tog€*tlier  by   tihrinoiis   adhe.sionij,   rt*veal 
the  presenee  of  a  more  or  less  distinet  niass^  unless  the  ap^ieudix  hangs  down 
into  the  pelvis  or  is  in  some  other  mure  or  less  unusual  position.     The  time 
of  a|>i>earaHt_^*  uf  a   palpaUe  mass  in  the   ahdernen   varies.      It  may  be  felt 
during  tlie  lirst  day  of  tlie  disease,  or  not  for  several  days,  according  as  per- 
foruticm  and  perit^meal  involvement  occurs  early  or  late.     In  many  case^  ordi- 
nary su|)erticial  jndpation  will  reveal  no  mass  at  any  time.     Deep  palpation 
is  painful  in  tlie  extreme  in  these  acute  cases,  and  moreover  dangerous,  since 
a  slightly  walled-i^ff  abscess  may  thus  %e  ruptured  into  the  five  and  nouinf^ivtcd 
cavity  of  the   peritoneum  w*ith  ixxssihly   deadly   results.     Often   the  surgeon, 
having  made  tljo  diagnosis  of  acute  ap|)endieitis  merely,   will  wait  until  the 
patient   is  on  tlie  ojverating  table  under  ether  before  making  deep  palpation 
thrLmgli  tlie  lljeii  relaxed  abdominal  wall.     The  discovery  of  a  niasa  at  tliii 
time  is  a  valuable  guitle  to  the  most  dcsij-able  position  for  the  abdominal  inci- 
sion.    It  is  easier  and  rather  safer  to  a]ijjroach  the  lesion  from  the  outer  side. 
The  size  and  iKJsition  of  the  mass  will  vary.    In  some  cases  the  mass  will  c^m- 
sist  of  a  portion  of  intlaiued  omentum  inclosing  the  ap|>eudix.     (See  also  Ijioal- 
ized  Peritimitis.)      If  a  large  piece  of  omentum  or  several  coils  of  gut  are 
inflamed,  edematous  and  glued  together  by  a  fibrinous  exudate,  the  mass  may 
be  as  large  as  one's  fist  or  larger.     If  the  a|>|)endix  lies  just  beneath  the  abdom- 
inal wull,  in  fn^nl  f^f  or  to  the  outer  side  of  the  ccHnmi,  the  mass  will  be  aear 
the  spine  af  tlie  ilimu.     If  the  ajipeudix  lies  to  the  inner  side  of  the  cecum,   , 
the  uiiiss  will  approach  tlie  midtlle  line.     If  it  be  a  retrocecal  appendix,  no  i 
mass  may  l»e  f<'lt,  or  only  on  deej)  ]ml|>ation,  and  covered  in  front  by  the  tym- 
panitic colon.      If  the  process  lias  extended  upward  along  tlic  front  or  to  the 
outer  side  of  the  ascending  ctdon,  the  mass  nuiy  lie  palpalde  far  up  in  the  riglit  i 
hy|Kiciio]idrimu;  there  will  lie  marked  tendc-rness  in  the  lumbar  region;  the 
riglit  thigh  will  often  lie  flexed  and  adducted  in  these  cases.     In  neglected  cases 
when  a  large  abscess  has  ftiruicd  ami  intiltrated  the  altdominal  wall  there  inajr  . 
be  edema  of  the  overlying  skin,  as  well  as  a  board  like  intiltration  of  the  under— | 
lying  muscuhir  layers.     In  such  cases  tliere  nuiy  lie  edema  of  the  entire  righfca 
lower   exlrcijiity    frnnj    pressure   ujHm    the   iliac   veins.      Such   cases    an*   nov^ 
but  rarely  seen.     Twenty  or  more  years  ago  they  were  not  very  unconinion  ii^i 
tlie    bosjiitals   of    New    York.      Rectal    and   vaginal    palpation    should    not   b^ 
omitted  in  case  no  mass  is  felt  through   tlie  abdominal  wall      If  no  absceafli 
exists  nor  any  extensive  peritonitis,  it  is  in  some  cases  possible  to  feel  tbo 
enlarged  and  sw4»llen  ap|x*udix  itsc4f.     If  tlie  apix-ndix  lies  just  beneath  tlie 
al)dc»minal  wall,  it  may,  in  the  absence  of  extreme  tenderness  and  rigidit}\  lie 
pal|mted  quite  readily.      It  may  feel  like  a  more  or  less  rigid  nxl  us  large 
as  a  lead  jiencil,  rarely  as  thick  as  one's  little  finger,  or  as  a  nodule  projecting 
from  an  area  less  firm.     In  other  cases  when  deeply  placed  and  with  a  thick 
abtlominal  wall  such  pal|mtiou  will  bo  quite  impossible.     A  certain  number 
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of  surgeons  allt^^e  tit  at  in  a  Inr^ic  i>r<»ii(irtiun  of  oaBi's  \]wy  are  alilr  to  palpate 
Uit?  ap()('iiiiix  even  wlii-ii  ipiik'  dtT-plv  jFlni-i'tl,  ninl  l>ut  linle  if  jiuv  cliiiii^eil   in 
size  and  i*<msisteucL'.     Altlnaiiili  ii!V  exjtLTJciK'i*  I  ins  not  litmi  sinnll,  I  liiive  never 
Wen  able  to  actpiire  tbe  i^kill  and  delieaey  of  tjietile  sensibility  iieeessary  to  fei4 
iW  normal  apjH*ndix  at  all,  except  under  very  fantrable  euiKlidons.    The  remain- 
erof  the  ahdranen  is  usually  not  njarkedly  distended  and  tynijuinitie  in  the  cases 
ln-alized   j)eritonitis  or  abst*pss,     I'ereussion  over  the  region  of  the  apjien- 
[iHk  dues  not,  as  a  rule,  afford  very  valuable  information.     If  a  massive  exu- 
[dstc  is  prc^sent  aronnd  the  ajipendix,  dullne.ss,  evexi  flatness  or  uKKlified  tjm- 
ilit'  rei^imaiK'e,  niay  be  prest^nt.     But  in  the  Tnajority  of  instiimn^s,  unless 
tlW't'.ss  is  quite  birjjfe  and  in  cfintart  Avith  an  alxbnuinal  Avail ^  no  very  defi- 
nite iiifummt  ion  is  obtainable  by  this  means.     In  tlie  luore  favorable  cases  in 
wbirb  the  intlannnatiou  is  eontined  to  the  apjienflix  itself  the  uente  symptoms 
maysiiliside  in  the  course  of  a  few  days  or  a  week.     Tenderness  over  tiie  region 
(if  flip  apfjendix  nmy  persist  for  an  indefinite  time  or  even  until  the  attack  is 
ft'iiewei     If  the  prcx*ess  results  in  an  aliseess  the  septic  symptoms,  instead  of 
pitting  lietter,  will  continue  to  grow  worse,  as  already  described  under  loeal- 
12*^1  [jeritonitis.     A  tumor  will  bo  fonued  in  tlie  region  of  tlie  ap^x^udix,  whirli 
will  mually  continue  to  increase  in  size,  and  since  such  an  abscess  is  ai)t  !o  be 
i«rn.nJiified  by  a  dense  barrier  of  adhesions,  the  outlines  of  the  tumor  may  l>e 
mv  (listiuetly  marked   indeed.     If  not  oiierated  upm,  the  subsequent,  history 
»rf  tliese  cases  of  aKseess  is  quite  varied.     As  alrendy  stated,  if  the  abscess  bo 
gnmll,  t'lire  is  even  possible  without  o]ieration,  the  abscess  may  become  eneafv 
S!ul«tt»(l,  und  its  contents  finally  undergo  degenerative  cljanges,  or  abstn'ption,  or 
enlcification.     Sneli  an  event  is,  however,  rare.     In  some  cases  the  abscess  will 
fiimllv  rajiture  into  the  general  cavity  of  I  be  ]ieritoneum,  and  produce  one  or 
tifluT  of  the  forms  of  fatal  diffuse  periti>nitis.     In  other  eases  the  abscess  nuiy 
nifiture  into  the  intestine  (the  re4itum,  the  cecum,  or  the  ileum),  with  partial 
trrielioration  of  the  symptoms.     In  other  eases  these  patients  will  go  on  to  die 
iif  generiil  septicemia  or  of  some  local  septic  process,  such  as  septic  pneumonia, 
septic  plear  it  is,  snlipbrenic  abscess,  supimration  <d'  retrojkeritouea!  lynqib  nodes, 
ilisoejis  of  the  liver  from  suppurative  intlanunation  of  the  portal  vein;  some- 
times frum  chronic  spptie  pnisoniug  and  exhaustion.      Only   very   rai^ly  does 
in  abscess  the  r<?sult  uf  appendicitis  rupture  spontaneously  through  the  abdom- 
iiuil  wall 

4.  Perforative  AppeEdicitis.— Perforative  appendicitis  may  present  several 
varidies.     If  the  individual  lias  suffered  from  previous  attacks  with  involvL^ 
toent  of  the  peritonenru,  the  ai>j)endix  nu\y  have  l^ecome  an  extra t>critoneal 
(fffan,  or  in  certain  cases,  as  already  indicated,  this  condition  may  be  con- 
^mtal,  as  in  sonic  of  tlie  forms  of  retrocecal  appendix.     Under  these  circum- 
sUticea  jierforation  of  the   a|>pendix,   whether  sudden  or  gradual,   will   result 
lin  i  lf»calized   abscess,  and   I  be  history  of  the  ease  will   not  ditft^r  from   the 
|/jsrx*sses  formed   in   the  cases  of  suiqairativc  a]>]>eudieitis  without  gross  pQV- 
lerution.     It  is  to  be  borne  in  mind  that  an  intraperitoneal  abseesSj  if  thor- 
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oughly  encapsulated  by  fibrinous  adhesions,  may  cease,  at  least  for  a  time,  1 
produce  the  symptoms  of  acute  sepsis.  After  a  sudden  onset,  with  marked  Iocb 
signs,  a  considerable  rise  of  temperature,  an  accelerated  pulse,  and  a  relf 
tively  high  polynuclear  leucocyte  count,  and  the  formation  of  a  tumor,  it  may 
happen  at  the  end  of  a  few  days  that  the  temperature  gradually  falls  to  llo^ 
mal,  the  leucocytosis  disappears,  the  abscess  ceases  to  give  acute  pain,  so  that 
an  ignorant  or  careless  observer  might  conclude  that  the  patient  was  improv- 
ing. In  the  meantime,  liowever,  the  pulse-rate  remains  accelerated ;  the  patient 
remains  weak,  has  no  appetite,  becomes  progressively  anemic.  Such  a  condi- 
tion may  persist  for  days  or  weeks.  Sooner  or  later  the  process  nearly  alwavi 
again  becomes  active.  One  sees  such  cases  occasionally  following  operations  for 
progressive  fibrino-purulent  peritonitis  due  usually  to  appendicitis,  the  later 
trouble  arising  often  from  some  small  focus  between  intestinal  coils  not  reached 
at  the  first  operation.  The  presence  of  such  a  focus  may  be  suspected  f<Mf 
days  without  our  being  able  to  locate  it.  In  other  cases  the  patient  may  appeal 
to  be  almost  safely  convalescent,  when  rupture  and  diffuse  peritonitis  maj 
appear  like  a  bolt  out  of  the  blue  sky  and  destroy  the  patient's  life,  in  spit* 
of  our  best  efforts.  In  other  cases  the  perforation  may  occur  either  suddenlj 
or  slowly  with  involvement  of  the  peritoneal  cavity.  A  good  many  of  the* 
cases  will  never  have  suffered  from  an  attack  of  appendicitis  before.  The  per 
foration  will  usually  be  associated  with  the  presence  of  a  fecal  concretion  whid 
has  caused  pressure  necrosis  of  the  wall  of  the  appendix.  In  other  cases  wit! 
a  stricture  of  the  appendix  which  has  become  impervious.  Some  portion  o 
the  wall  of  the  appendix  undergoes  ulceration,  and  the  entire  thickness  of  it 
wall  being  finally  [)erforated,  the  highly  infectious  contents  of  the  appendt 
escape  into  the  peritoneal  cavity.  If  some  protecting  adhesions  are  alread; 
present  or  have  time  to  form,  and  esjx^eially  if  Bacillus  coli  alone  is  presenl 
the  result  is  a  progressive  fibrino-purulent  peritonitis,  or  under  the  mast  favoi 
able  conditions  an  abscess  which  tends  to  spread  pretty  rapidly,  and  ofta 
finally  to  rupture  into  the  free  peritoneum.  If  the  perforation  is  sudden,  an 
there  are  no  limiting  adhesions,  and  especially  if  streptococcus  is  the  organise 
contained  in  the  inflamed  ap])endix,  the  result  is  peritoneal  sepsis  or  difPn 
purulent  peritonitis.  These  cases  furnish  the  strcfngest  argument  for  imnn 
diate  operation  in  cases  of  acute  appendicitis  as  soon  as  the  diagnosis  can  b 
made.  Very  often  they  do  not  appear  to  be  severe  cases  at  the  start  Th 
patient  is  seized  with  the  ordinary  symptoms  of  acute  appendicitis  of  moderiM 
severity.  In  the  course  of  one,  two,  or  three  days  the  appendix  ruptures,  tl 
patient  suddenly  suffers  from  excruciating  abdominal  pain  and  vomiting.  H, 
often  passes  into  a  state  of  collapse,  with  a  very  rapid,  feeble  pulse,  a  boardS 
abdomen,  sometimes  retracted,  sometimes  more  or  less  tympanitic,  and  all  i 
signs  and  symptoms  of  peritoneal  sepsis  or  diffuse  purulent  peritonitis,  i 
described  under  Peritonitis.  T  have  seen  so  many  of  these  cases  die  who  voSi 
have  been  saved  had  the  operation  been  done  during  the  first  day  or  turoi 
the  disease,  when  the  patient  was  in  good  condition,  the  peritoneum  not! 
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rrilml,  and  Uie  s\'mi>tnnis  and  signs  of  acute  apjjendicitis  [perfectly  distioct, 
ihlKWigh  not  appflrently  tbrcatening,  that  I  have  gradually  Ix^eii  iuvced  to 
b  eanclusion^  based  upou  the  observation  of  many  hundreds  of  cases  through- 


\ 


JiQ,  22.— Vermiform  Appelndxx,  Showino  CoNSTRicrioif  at  the  BAas. 


the  last  nineteen  years,  tliat  in  the  tihsence  of  conditions- rendering  opera- 

cspecially  difficiilt  or  dangerous,  such  as  chronic  alcoholism,  obesity,  the 

tence  of  some  otlier  serious  acute  or  chronic  disease,  I  believe  the  safest 


Fia.  23. — ApPCNDtx  Open,  Showino  Concrettonb  Near  the  Tip. 


BKlttre  IB  to  remove  the  appendix  as  soon  as  a  di agnosia  of  acute  inflamma- 

Ktbat  organ  can  he  made.      The  opinion  of  a  majority  of  Aineriean 
of  large  experience  in   tlie  surgery   of   the   appendix   agrees   with 

>p  GmngreBOHS  Appendicitis. — This  is  the  most  severe  and  dangerous  form 
be  disease.     The   infection   is  of  so  intense  a   character  that  the  whole 

Eiiderable  pf^rtion  of  the  appendix  lieconies  gangrenuus,  frequently  in- 
tM  niesenteriolnni,  and  even  a  jK»rtion  of  the  wall  of  the  cecum.  In 
■  only  one  half  or  only  the  tip  of  the  appendix  IiecuTues  gangrenous. 
,  if  operated  upon  very  oarly^  we  may  observe  tliat  the  process  extends 
liitfaixi  outward,  so  that  while  the  peritoneal  coat  is  still  of  a  deep  red 
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color,  or  at  a  Inter  stiige  pnle  grnyisli-yellow,  the  interior  coats  of  tbe  organ  are 
of  a  dirty  green  or  gniyish-green,  and  totally  gangrenous  from  one  end  to  the 
other,   Wlien  operated  n}M>u  a  little  hirer^  tlie  gangrene  lias  included  nil  the  coate, 
and  the  swollen  organ  presieuts  itself  as  a  gret*nish-l>laek  or  gi-eenish-gray  putrid 
sloiiglu     In  the  worst  ciiJaes  of  tliis  type  of  the  disease  the  cliuieal  picture  is  thiit 
of  sudden  overwhelming  peritoneal   sepsis;   rupture  of  the  putrid   appendii 
furnishes  a  thise  of  bacterial  toxins,  such  that  the  persisting  powers  of  the  peri- 
toueuin  and  of  the  entire  organism  are  paralyzed  at  once.     Soon  after  the  on«et 
of  the  attack  the  patient  sinks  iuto  a  condition  uf  eollajjse.     Ten)|K?ratnre  aub- 
normah     Pnlse,  rapid,  feelOe,  and   conipreR^ihle,  120  to  140  or  more  \iqMs  i 
minute.     Vomiting;  a  retracted,  iKjanllike  ahdonieu,  which  may  later  become 
tympanitic  from  paralysis  of  the  gut,  if  the  patient  sur\-ive  for  two  or  three 
days.     From  this  condition  of  early  shock  and  collapr^e  the  patient  may  never 
rally.     Dcalli  may  occur  within  two  or  tliree  days.     When  operating  upon  on^ 
of  (hese  cases  w^e  find  the  jK^ritoueal  cavity  contains  neither  pus  nor  fibrin;  ther& 
are  no  limiting  adhesions  whatever.     A  small  or  moderate  quantity  of  thim. 
brownish  or  hlood-stained  serum   escapes  from  among  the  coils  of  intci^tine. 
The  peritrjneal  surfaces  look  dull,  but  are  scarcely  reddened.     If  the  er»nditioE»^ 
has  existed  for  a  day  or  two  the  visible  coils  of  gut  are  distended  and  paralvzecL 
Frmu  the  vicinity  of  the  gangrcnons  a])]iendix  a  drachm  or  two  of  brown 
greenish,  putrid,  stinking  diiid  escajx^s.     The  siil»se<jucut  courj^e  of  these  caa 
varieSj  and  de|M.'ud.->  Ujion  whether  the  dose  of  jioison  already  absorbed  h  letha 
or  not,  and  in  the  latter  casi*  wht^tber  the  focus  of  inf<^ction  can  1«  so  fai 
removed  as  to  prevent  a  further  extension  of  tlie  process  and  fatal  poisonin^-^ 
Further,  upon  the  resisting  powers  of  the  individual,  nixm  the  virulence  of  th 
particular  culture  of  genus  present,  and  to  some  extent  upon  the  local  and  geiL— 
eral  measures  used  for  the  relief  of  the  patient.     In  the  bad  cases  the  patieni 
may,  as  stated,  not  rally  from  their  collapse,  and  die  in  the  course  of  froi 
twenty-four  to  forty-eight  hours,  becoming  delirious,  tlicn  stupid  and  apathetic^, 
anil  finally  comatose.     In  some  of  tliose  cases  who  survive  for  a  nuniWr  of  da; 
certain  ]»eculiarities  are  to  be  oliserved  in  the  condition  of  the  wound.     The  tisB 
sues  show  not  the  slightest  evidence  of  a  rcparatory  effort.     Xo  granulations  a 
formed  U]Min  the  wrnmd  surfaces.     At  the  end  of  a  week  or  ten  days  the  inei 
sion  in  the  alHlonanal  wall  may,  if  the  patient  survives  so  long,  look  as  ihoa^^ 
it  had  been  just  made.     In  the  meantime  little  or  no  purulent  discbarge  wil 
have  escaped.     The  discharge  will  Ij©  small  in  cpmntity,  have  a  foul  and  putri 
odor,  of  a  brownish  or  greenish-gray  ct)h(r.     In  other  cases  the  wx~>nnd  edg« 
will  become  gangrenous.    In  tlie  cases  who  survive  for  a  few  days  the  peritonei 
sepsis  produces  total  paralysis  of  the  gut,  the  abdomen  l:»ecomes  distended  witl 
gas,  the  bowels  cease  to  move,  the  patient  vomits,  and  tbe  vomited  material 
assumes  after  a  few  days  a  distint-tly  feral  charafter. 

There  are  other  types  of  sept  if  intoxication  art^onipanying  gangrenous  Bp- 
pendicitis  wliich,  though  fatal  in  ihe  end,  rini  by  no  means  so  stonuy  a  cour5«v 
Tlit'>('  are  <-a><  s  already  descril>ed  of  septic  thrombophlebitis  of  the  portal  vei 
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Miifj  Mr|i|Ktr;if  i«'ti  In  tlie  IivcT,  to  wliieli  is  soiiirtimes  fuMccl  pveinic  abscesses  in 

tin*  lung,  ill  ihe  kiduevs,  in  the  splwii,  and  f  IrvL'wliort'.     These  eases  « if  ten  nin 

tfufiacute  course,  aii«l  life  may  be  prolonged  for  several  weeks.     In  tlie  most 

fiTorable  cat^es  when  the  snr«:eon  is  fHrliinttle  eniHiirb  in  openite  on  bii^  patient 

kfore  the  septic  ititoxi(*ation  has  adviuieed  tuo  fai%  or  before  the  entire  thirk- 

of  the  wall  of  tJie  apjxmclix  has  iK-eume  gangrenonsj  or  septie  lbr<*nibosia 

rf  tlw*  UH^enteric  veins  liiis  ot^enrred,  the  pro^iosis  is  fairly  good,  tk!|K^iiding 

Bp'ly  !ifM)n  the  resij^ling  powers  of  tlie  individuab 

6.  Chronic  Appendicitis. — An  appendix  wbieb   has   once  been   inflamed  is 

It  always  a  menace  to  the  health  and  life  of  the  indivivlniib     In  a  large 

oportion  of  eases  snecessive  attaeks  of  inflammation  oceiir,  and  the  tendency 

wtiier  for  tlie  attaeks  to  become  nioi*e  severe  in  character;  sometimes  they  are 

btrilmted  at  irregular  interv^als  over  a  period  of  years ;  in  favorable  cases  the 

-^  attaeks  of  inflammation  lead  to  obliteration  of  the  ap[)endix,  and  thng 

k-  of  the  disease.    In  other  cases  the  appendix  is  left  in  a  ilamaged  state, 

prh  that  the  individnal  is  never  entirely  free  from  discomfort;  the  lesion  m 

"*  -  a  bydrojis  of  the  apjjendix  or  a  miicons  ineln^^ionj  as  the  condition  is 

J  by  Robert  T*  Morris.     Sometimes  an  empyema.     In  some  of  these 

the  ap|>endix  will  have  formed  adhesions  to  the  eecnm,  a  small  abscess 

lia%*e  1m "en  proilnced  which  pc^f orates  the  large  intestine.     Thus  an  ojn^n- 

nmy  \n^  left,  comnninicating,  on  the  one  hand,  witli  tlie  appendix^  and  on 

crther  with  the  ceetmu     In  \hv!^e  cases  the  individnal  will  never  1m?  free  from 

fnrt^  and  the  disease  may  go  on  for  years  wnth  or  witbont  another  attack 

acute  appendicitis,  de[>ending  iiijon  the  locnl  conrlitions,  as  already  deseril)ed. 

a  patient  siiflFers  fnnii  re|>eated  attaeks  of  api^endieitis  se]mrated  by  eon- 

nble  intervals,  the  condition  is  sjiokeii  nf  as  rehipsing  append icil is.     When 

intervals  lietween  the  attaeks  are  very  short,  or  when  the  patient  continues 

iuifer  more  or  less  constantly,  the  condition  is  known  as  rveurrcnl  append i- 

The  aymptonis  of  these  chronic  forms  of  appendicitis  vary  somewhat; 

relapsing  cases  the  snecessive  attaeks  are  aceompanied  by  t!ie  ordinary 

on  IS  of  aente  a  impend  ieitis  more  or  less  severe.     In  the  relapsing  cases  the 

I  may  suffer  from  a  continnmis  sense  of  discomfort  in  the  region  of  the 

is,    oftentimes   with    lo<:*alized    tenderness.      Tliere    will    nsually   be    a 

!cy  to  eon!4ti|>ation  df  the  bowels  rather  than  to  diarrhea.     From  time  to 

the  patient  will  Iiave  a  sharp  uttaek  of  pain,  accomjjanied  liv  nausea  and 

litiug   and   inwlerate   prostration.      The   symptoms   aecuin[]anying  iTial|Kisi- 

of  the  appendix,  and  sometimes  attending  invidntion  changes  in  the  organ, 

altinidy  lieen  mentioned. 

Smgnostic  Vfidue  of  the  Hood  Count  in  Suppurative  Conditions,  especially 

tis. — In  no  other  acute  inflanmmtory  disease  lias  the  diagnostic  valtie 

lytosis  been  more  carefnlly  stndied   than  in  appendiritis,  and  np  to 

in  a  rallii^r  recent  time  with  at  best  bnt  indefinite  results.     At  present  onr 

ledge  of  the  gnbject  is  becoming  somewhat  more   precise.      "While   I  <lo 

iuk  I  hnve  ever  decided  for  or  against  an  operation  fc^r  a]tpendicitis  solely 
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on  the  evidence  of  the  blood  count,  nor  have  ever  based  a  positive  or  n^tiv 
diagnosis  upon  this  evidence,  yet  from  a  prognostic  point  of  view  there  cai 
be  no  question  but  that  certain  types  of  leucocytosis  furnish  very  valuable  dati. 
In  the  Netv  York  Medical  Record  of  March  25,  1905,  Dr.  Frederic  E.  Sondera 
published  a  short  article  on  the  "  Present  Status  of  Blood  Examinations  in 
Surgical  Diagnosis."  Dr.  Sondem's  reputation,  large  experience,  and  carefal 
methods  entitle  his  opinions  to  respect,  and  the  conclusions  briefly  stated  in  his 
paper  are  so  carefully  aiid  conservatively  drawn,  and  agree  so  completely  witb 
my  own  experience  in  surgery,  that  I  shall  utilize  in  the  following  paragraph! 
the  data  given  in  his  paper  to  a  considerable  extent  As  a  general  proposition, 
it  may  be  stated  that  in  acute  suppurative  and  gangrenous  conditions  ai 
increase  in  the  number  of  the  leucocytes  of  the  blood  may  be  present  or  absent 
Further,  that  a  mere  general  increase  of  leucocytes  indicates  a  good  resistance 
on  the  part  of  the  individual  rather  than  the  intensity  or  gravity  of  the  infee 
tion,  and  that,  further,  in  the  most  severe  forms  of  infection  with  poor  resist 
ance,  leucocytosis  may  be  and  usually  is  absent  or  slight.  Thus  a  very  slighl 
infection  with  good  resistance  may  produce  a  leucocytosis  of  25,000  or  more 
while  a  sudden  grave  septicemia  in  a  feeble  individual  may  show  no  increasf 
at  all.  On  the  other  hand,  a  marked  relative  increase  in  the  polynuelear  nen 
trophiles  is  found  to  be  a  very  valuable  indication  indeed.  As  a  practica 
measure  of  comparison  of  considerable  value,  I  insert  a  table  prepared  bj 
Dr.  Sondern,  based  upon  the  examination  of  alx)ut  five  thousand  blood  sped 
mens  taken  from  healthy  adults  of  the  upper  and  middle  classes  of  society  ii 
the  city  of  New  York,  with  but  few  hospital  patients  among  them: 

Leucocytes  in  1  c.mm.  of  blood  from  5,200  to  9,600,  the  average  being  6,700 
These  figures  were  determined  by  the  use  of  the  Thoma-Zeiss  chamber,  almos 
invariable  dilution  1: 100  and  actual  count  of  corpuscles  in  0.1  c.mm.  of  blood  ii 
most  instances. 

The  same  tables  show  a  normal  differential  count  of  leucocytes  to  be  as  follows 


LErCOCTTEH. 


Small  lymphocytes 

Larjije  lymphocytes 

Polynuelear  neutrophiles 

Eosinophiles 

Hasophiles 


Actual  number  m 
1  c.mm.  bawd  oa 
average  leuronrla 
count  of  6,70d. 


1.876 

502 

4,154 

67 

7 


These  figures  are  based  on  ])ercenta*?es  obtained  from  actual  count  of  at  lea« 
500  corpupcles  in  the  center,  and  not  on  the  margin  of  the  blood  smear. 


The  following  conclusions  may  be  drawn  in  regard  to  the  value  of  tl 
differential  count:  First,  a  relative  percentage  of  j)olynuclear  cells  l>elo\v  seven! 
with  an  inflammatory  leucocytosis  of  any  degree  excludes  the  presence  of  gai 
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prae  or  pus  at  the  time  tlie  exaniiuation  is  made,  and  iisuiilly  imlicates 
|Did  re^istimce  toward  infertiun.  A  relntive  increase  iii  the  poljiiiielear  cells 
little  i»r  no  inflammatory  leiieocjtoisis  is  a  positive  iridiratinn  of  an  inflam- 
I,  and  the  percentage  inerea;^  of  pfdyiuK*lcars  varies  directly  with  the 
•pvrrily  of  the  infection.  With  a  polynnclear  |x*rcenta^e  below  seventy  neither 
|iiiiiit>f  gangrene  is  to  Ik?  exjiected.  Children  have  a  lower  {)eref?ntage  of  iK>ly- 
iTDrlear  celU  than  adults,  and  among  thein  a  jK^reentage  only  slightly  alxive 
icvroty  may  indit-ale  isuijpnrution.  In  adnlts^  pus  iir  giingreue  is  UBually  ac- 
Vmnpiinied  by  a  relative  increase  of  pol^iinelear  cells  of  at  least  eighty  \yeT  cent, 
Soodem  say:*  eiglity*five  per  cent  or  over  of  ])f»ly7iuclear  cells*  ahvayw  indicates  a 
ramlent  exudate  or  a  gangrenous  proee^^Sj  irre?^])t^ctive  of  the  total  leuctKytosis. 
JTmetT  per  cent  of  pol\Tiuclear  cells  always  indicates  a  severe  degree  of  infection 
bhI  pnor  resistance,  Ninety-five  [w^r  cent,  es|M^cinlly  with  a  Icjw^  general  leiict)- 
[rtr  wtint,  is  almost  of  fatal  significance.  AVlicn  the  general  leucocyte  count 
ikigh,  similar  conclusions  may  be  drawn  from  the  presence  of  similar  j)er- 
af  poh-nuclears.  The  absolute  grade  of  general  leucoeytosis  remains 
index  to  the  reaction  of  the  tissues,  and  with  a  given  |>ercentagc  of  poly- 
rs  a  high  leucocyte  count  imlicates  a  better  resistance  than  a  low  one. 
is  to  say,  with  a  given  inflammatory  lesion  and  a  |Kilynnc]ear  j)ercentage 
;  85,  a  leucoeytosis  of  'jO^tMJO  inilicati-j^  luncli  ln'tter  resistance  than  one 
►,0O0*  If  with  a  very  high  polynmdear  count  the  total  niiiuber  of 
tcj'tes  is  only  7,rHI0,  it  indicates  that  the  system  is  offering  little  or  no 
nee  to  the  infecticm.  Thin  is  the  type  of  leucoeytosis  which  wv  corib 
}'  iind  in  the  wor^t  forms  of  peritrmeal  sepsis  and  ditfusc  purulent  jn-ri- 
s.  Gibe^n  has  constructed  a  chart,  the  cfH^rdinates  of  wdiich  arc  the 
SPCTtosb  and  tlie  relative  increase  in  polynuclear  cells*  His  conclusions 
as  follows: 

Tbe  differential  bl*>od  count  and  its  relati^ju  to  the  total  knicocytoi^is  is  to-day 
Bi(»t  valuable  diagnostic  and  jvrognostic  aid  in  arnte  surgical  diseases  that  is 
ittnbhed  by  any  of  the  nictho«ls  of  blood  exam iuni ion. 
It  is  of  value  chiefly  in  indicating  fairly  consistently  the  existence  of  suppu- 
ioo  or  gangrene,  as  evidenced  by  an  increase  of  the  polynuclear  cells  dispropor- 
iitdr  hfgfi  as  compared  to  the  total  leueoeyiosis. 
The  greater  the  dis[)roportion  the  surer  arc  tlie  findings,  and  in  extreme  dis- 

•rtitms  (be  nietluMl  bus  proved  itself  practicrtlly  infallible. 
As  the  relalive  disproportion  between  the   leuccMytosis  and  tbe  jjcrcentage  of 
llpoi-lear  cells  is  of  so  much  more  value  than  the  findings  based  on  a  leucocyte 
Dtt  alone,  this  latter  method  should  be  abandoned  in  favor  of  tlie  newer  and 
(t  rtel  table  protnxlure. 

Tbe  negative  findings  pbowing  no  relative  increase  or  even  an  actual  decrease 
tlie  prfijMirtion  of  tbe  polynuelear  cell!^,  wldle  of  less   vahie,  shows,  with  rare 
Button .%  the  absence  of  the  severer  forms  of  inflammation. 
la  its  pnietical  applications,  tbe  metliml  is  of  more  fret|uent  value  in  the  inter- 
of  the  severity  of  tbe  Icj^ions  of  apjH'ndieitis  and  their  sequebe, 
order  to  have  some  standard  to  measure  disproj>ortion  of  tbe  polynuclear 
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percentage,  it  is  suggested  that  a  trial  be  made  of  the  chart  which  is  tentati?e(] 
recommended  under  the  arbitrary  designation  of  "standard."* 

DIFFERENTIAL   DIAGNOSIS   OF   APPENDICITIS 

While  in  a  typical  case  the  signs  and  symptoms  of  acute  appendicitis  are 
so  distinctive  that  if  the  patient  is  kept  under  observation  for  a  few  hours  or  a 
day  the  disease  can  scarcely  be  confounded  with  any  other,  yet  conditions  may 
arise  such  that  the  dia^osis  may  be  very  difficult  indeed,  or  even  impossible. 
Sudden  perforations  of  the  gastro-intestinal  tract  occurring  from  other  causes 
than  appc»ndicitis  may  closely  simulate  the  latter,  among  them  perforating 
ulcer  of  the  stomach,  the  duodenum^  acute  inflammation  or  perforatum  of 
the  gall-bladder,  perforation  of  the  ileum  in  typhoid  fever,  the  very  rare  soli- 
tary ulcers  of  the  ileum,  non tubercular,  and  in  fact  sudden  perforation  of  the 
intestine  from  any  cause.  In  these  cases  much  will  depend  upon  our  knowl- 
edge of  the  previous  history  of  the  individual  and  a  good  deal  upon  our  abili^ 
to  locate  the  origin  of  the  pr(x*ess  in  the  right  iliac  fossa.  In  typhoid  perform 
tion  it  sometimes  happens  that  the  individual,  although  feeling  ill,  has  been 
going  about  for  many  days,  and  that  perforation  of  the  typhoid  ulceration 
occurs  without  warning.  In  these  cases  it  may  be  quite  impossible  to  differen 
tiate  the  two  conditions.  A  positive  Widal's  reaction  may  not  aid  us  becaus 
the  reaction  may  have  persisted  from  a  previous  attack  of  typhoid  and  th 
patient  may  still  have  appendicitis.  In  the  early  days  of  typhoid  fever  with 
out  perforation  an  error  is  quite  possible;  localized  pain  and  tenderness  u 
the  right  iliac  fossa,  vomiting,  and  fever  are  all  present  in  certain  casei 
Widal's  reaction  will  usually  be  negative  in  either  case.  A  leucocytosis  char 
acteristic  of  suppuration  may  aid.  Diarrhea  is  the  rule  in  the  early  days  oil 
typhoid,  constipafion  in  apjx^ndicitis.  Still  a  good  many  patients  in  the  earlj 
days  of  typhoid  have  been  operated  upon  for  appendicitis  by  competent  sut 
geons.  Fortunately,  the  removal  of  the  appendix  during  the  first  week  o: 
typhoid  doi»s  not  usually  render  the  prognosis  of  the  disease  any  worse.  Ii 
aflFections  of  the  gall-bladder  we  must  rely  upon  a  history  of  gall-stone  pains 
tlve  passage  of  gall-stones  per  rectumy  of  jaundice,  and  upon  the  present 
of  the  signs  of  intrajx^ritoneal  irritation,  pain,  tenderness,  and  rigidity  at  I 
higher  point  than  in  ap|x*ndicitis,  sometimes  a  palpable  gall-bladder.  Il 
women  it  is  often  difficult,  sometimes  impossible,  to  diflFerentiate  between  dis- 
ease of  the  right  tulie  and  ovary  and  appendicitis.  This  is  especially  true 
because  an  inflamed  apixmdix  often  becomes  adherent  to  the  tube  and  ovary, 
or,  on  the  other  hand,  an  inflamed  tube  or  ovary  may  become  adherent  to  and 
involve  the  ap{x»ndix.  A  can^ful  inquiry  into  the  previous  history  and  a  caie 
fill  alnlominal  and  vaginal  oxniiiination  are  the  only  diagnostic  means  at  om 
disjwsaL     Fortunately,  lH)th  conditions  may  be  reached  with  comparative  eaa 

>  For  details,  see  Annah  of  Surgcn/,  April.  1906.    C.  L.  GibaoQ,  "The  Value  of  Differenti 
leucocyte  Count  in  .\cute  Surgical  Diaeaaeo." 
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through  an  infprmust'ular  iiifii^inn  or  soiue  of  Us  mod ificat ions  in  the  right 
iliac  fossa.  Tiiljerfuloiis  peritonitis,  tiibereiilosia  of  the  appendix^  and  tuber- 
calmia  of  the  cecum  have  all  boon  repeatedly  operated  upon  for  appendicitis, 
iiDtl  ciircinonia  of  the  ceeum  as  well  A  tuiiior  of  the  kidney,  a  floating  kidnoy^ 
or  an  inflammatory  affeetion  of  ibe  kidney,  remil  calciihis,  and  ureteral  cal- 
culus— have  all  been  mistaken  for  append leit is,  Afany  snrgeons  believe  that 
movable  kidney  is  frequently  associated  with  painful  affections  of  the  appen- 
(iix.  While  thi.s  h  true  in  some  eases,  many  of  tliese  patients  are  neurasthenic 
wnnen  sntfering  from  general  enteroptosis.  I  have  not  found  that  they  are 
materially  benefited  by  taking  out  their  appen<liees.  The  pain  accompanying 
renal  wHc  h  often  attended  by  vomiting  and  prostration.  If  the  stone  is  in 
the  pelvis-  of  the  right  kiilney  or  in  the  right  ureter,  this  condition  may  closely 
n'^mble  appendicitis.  Absence  of  fever  and  leuctwytosis,  of  teiidernesg  and 
rigidity  in  the  right  iliac  fossa,  and  esjteciaHy  the  suddrji  cesmiion  of  pain 
cmtnon  in  renal  €o]i(\  will  usually  suihee  after  a  few  hours  to  make  the  dif- 
fereatial  diagnosis.  Among  children,  the  oi'currence  of  blood  in  the  stools  is 
the  most  distinctive  difference  beiween  intusstiscT^pfmn  and  appendicitis.  The 
f«n?age'shaf»ed  tumor  of  the  former  is  movable  and  is  not  especially  tender. 
Tliepain  of  intussu9<x*ption  is  very  intense,  but  is  usually  intermittent  or  remit- 
ient:  that  of  appt^ndicitis  is  eoutiniKuis.  Wlien  appendicitis  occurs  in  the  course 
of  the  acute  exanthemata,  during  severe  forma?  of  malarial  fever,  during  pneu- 
nMHiin,  the  syni]itoms  may  bc:*,  for  a  time,  at  least,  obscured,  I  have,  moreover, 
mn  tt  very  competent  surgeon  make  a  probable  diagnosis  of  apt>endicitis  in 
I  ease  of  central  pneumonia  of  the  right  lung  w^tb  probably  diaphragmatic 
[JfiirisY,    The  muscles  of  the  right  siile  of  tlie  belly  were  tpiite  rigid. 

For  a  more  extended  discussion  nf  tlie  <lifferential  diagnosis  of  appendicitis 
tWreackT  is  referred  tu  arti<'les  by  Dmvtb  Brrwer,  and  Johnsrui  in  the  New  York 
Mi' Journal  of  3!fil!cine,  Vol.  X,  No.  3,  ilarch,  11)10. 

Ihv  f'onclusi^ins  drawn  iu  Johnson's  article  are  here  given: 

1.  A  very  large  numlxir  of  ronditions  may  simulate  appendicitis, 

2.  la  many  of  them  careful  study  o/  the  past  history  and  of  present  signs 
and  symptoms  will  render  a  differential  diagnosis  p<issililo. 

3.  In  acute  eases  with  an  imperfect  history  and  inability  to  observe  the 
patinit  during  the  earlier  hours  nf  the  disease,  an  a<*curate  diagnosis  may  be 
imjJOKsiWc.    This  will  be  especially  true: 

(a)  Of  perforating  lesions  of  the  alimentary  tract  other  than  appendicitis, 

(b)  Of  some  afffH*finns  of  the  tulx*  and  ovary  ufjon  the  right  side. 

(c)  Cases  of  welbdeveloped  diffuse  juirulent  piTitouitis  from  any  cause. 

(d)  Among  the  eri/fhema  fjroiip,  Ilpnocfifi  pnrptira  wiih  aft^omlnal  symp- 
lom/t  may  no  fwarflr/  simiilofr  ncitfe  (ipfK'mllrtfiH  thai  no  differential  diagnoms  ib 
f^f^dfk  durhuj  (he  oarly  hours  of  the  diseat^e. 


CHAPTER   V 

THE  INJURIES  AND  SURGICAL  DISEASES  OF  THE  LIVER  AND  OF  THE 

BILIARY  PASSAGES 

INJURIES   OF   THE    LIVER 

From  its  great  size,  from  its  position,  and  from  its  peculiar  physical 
qualities,  want  of  elasticity  and  firm  attachments  such  that  it  does  not  readily 
escape  when  violence  is  directed  against  it,  the  liver  is  more  often  injured 
than  any  of  the  other  solid  abdominal  viscera.  Among  365  cases  of  subcor 
taneous  injuries  of  the  solid  abdominal  viscera  the  liver  was  injured  in  18J 
and  the  spleen,  kidney,  and  pancreas  combined  were  injured  176  times.  Tbfi 
right  lobe  of  the  liver,  lying,  as  it  does,  wedged  in  between  the  ribs  and  the 
spinal  column,  is  peculiarly  susceptible  to  crushing  injuries.  It  is,  moreover, 
very  often  injured  by  indirect  violence,  as  in  falls  from  a  height  upon  thj 
buttocks  or  upon  the  feet  Certain  general  conditions  predispose  to  ruptum 
of  the  liver :  alcoholism,  tuberculosis,  tumors  of  the  liver,  syphilis  of  the  liver, 
amyloid  degeneration,  malarial  fever,  or  any  condition  in  which  the  liver  if 
enlarged  and  softened  from  general  or  local  pathological  processes.  Siibctt 
taneous  injuries  and  gunshot  wounds  are  much  more  common  in  the  riglil 
lobe;  stab  and  incised  wounds,  on  the  other  hand,  are  more  common  in  tin 
left  lobe  on  account  of  the  protection  afforded  by  the  ribs.  Subcutaneous  rup 
tures  of  the  liver  occur,-  as  stated,  in  falls  from  a  height  by  indirect  violence 
by  falls  in  which  the  right  wall  of  the  chest  strikes  against  some  rigid  bod/i 
from  crushing  injuries  such  as  run-over  accidents,  being  caught  between  tta 
buffers  of  railway  cars,  occasionally  from  heavy  blows  with  a  club  or  othef 
blunt  object  on  the  thoracic  wall.  In  the  city  of  New  York,  rupture  of  tl». 
liver  occurs  quite  commonly  among  children  who  are  knocked  dowa  by  a  heavy, 
wagon  or  the  like  while  playing  in  the  streets.  The  rupture  may  occur  il: 
several  forms;  there  may  be  a  tear  of  the  liver  substance,  including  its  capsnh^: 
the  liver  may  be  contused  with  the  formation  of  a  hematoma  in  the  liver  snb^ 
stance.  The  liver  may  be,  as  in  one  case  of  my  own,  torn  away  from  tb»; 
diaphragm,  though  doubtless  in  this  case  the  rupture  actually  took  place  throng: 
the  liver  substance.  A  so-called  liver  apoplexy  was  described  by  Wilms.  A, 
central  rupture  with  the  formation  of  a  cystlike  cavity  in  the  liver  which,  il 
it  becomes  infected,  may  produce  a  liver  abscess.  The  right  lobe  of  the  livcl 
is  injured  sulx'utaneously  six  times  as  often  as  the  left,  and  the  convex  surface 
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twice  «si  often  as  the  concave.     The  subcutaneous  ruptures  may  be  linear  tears 

I  or  stellate;  a  portion  of  the  liver  tissue  may  be  completely  torn  away,  or  the 
liver  ?ubi?tanee  may  be  pulpitiefl  and  cnisherh  A  eonnnon  character  of  both 
Bijk'utaneous  ruptures  and  stab  Mounds  of  the  liver  ia  profuse  bleeding;  gun- 

i  ghot  wounds  of  the  liver  usually  do  not  bleed  so  violently*  Injuries  of  the 
liver,  whetlier  sulxnitaneous  or  open  wounds,  are  very  frequently  com  plica  ted 

,  tf  injuries  uf  other  organs.  Tbia  is  es])ei'jally  true  of  ruptures  and  of  gnu- 
gjiot  wounds.  In  the  former*  fracture  of  the  base  of  the  skull  in  a  fall  froin 
akigbt  upon  the  feet  or  buttocks  is  not  infrequently  associated  with  rupture 
of  the  liver.  In  erushing  injuries  of  the  liver,  fracture  of  the  ribs,  rupture 
eftlielnng,  of  the  kidney,  of  the  spleen,  more  rarely  of  the  alimentary  canal, 
may  occur.  Gunshot  wounds  of  the  liver  are  often  associated  with  wounds 
of  the  diaphragm  and  of  the  lung  and  of  the  stomachy  intestines,  and  kidney. 
It  can  thus  be  readily  seen  that  injuries  of  the  li%'er  are  yerj  grave  accidents 
indeed.  In  the  statistics  of  Terrier  and  Auvray,  which  included  45  cases,  all 
of  which  were  opf*rated  upon,  the  mortality  was  **^0  per  cent.  Among  25  eases 
owuTring  in  the  hos]»itals  of  the  city  of  New  York  during  the  ten  years  from 
18M  to  1005,  and  collected  by  Tilton,  the  general  mortality  was  44  per  cent; 
SO  of  the  cases  w^ere  treated  by  early  operation.  Among  these  the  mortality 
fis  40  per  cent  The  mortality  among  ruptures  that  were  operated  upon  was 
'li,5  j)t*r  cent.  Stab  wounds,  33  per  cent.  Gunshot  wounds,  28,5  per  cent. 
I  bve  had  one  fatal  case  from  bleeding  in  an  uncomplicated  rupture  of  the 
rieltlolie  of  the  liver.  Tlie  man  had  been  struck  hy  a  falling  beam  in  the  lower 
right  chest.  The  rupture  of  the  liver  was  transverse  and  near  the  entrance 
of  the  portal  vein.  Gauze  packing  failed  to  check  the  bleeding  permanently, 
Tbe  man  steadily  hied  to  death. 

Symptoms  and  Diagnosis  of  Snbcntaneons  Injuries  of  the  liver Witli  a 

listoTY  of  a  subcutaneous  injur}'  of  the  abdomen  or  of  the  lower  part  of  the 
thorax  upon  the  right  side  the  existc-uee  of  a  rupture  of  the  liver  is  to  be 
legarded  as  a  possibility.  If,  in  addition,  the  abdominal  or  thoracic  wall  be 
sevefely  contused  over  the  liver,  if  frac^tiired  ribs  are  present  low  down  upon 
the  right  Bide,  onr  attention  would  in  the  presence  of  intra-abdominal  symp- 
toms be  directed  toward  the  liver.  Ordinarily  there  will  k*  present  the 
BVuiptoms  of  shock  combined  witli  the  general  symptoms  of  heuiorrliage.  As 
already  stated  in  regard  to  rupture  of  the  otlier  abdominal  viscera,  shock 
and  (Htllajise  may  be  entirely  wanting  immediately  after  the  injury,  and 
tlie  8\Tiiptnms  of  heniorrbage  developing  only  after  some  hours  will  be  the 
lole  indication  of  a  rupture  of  the  liver  extensive  enough  to  bleed  the  pa- 
tient to  death.  In  ordinary  cases,  ahmg  with  the  symptoms  of  shock  and 
of  Internal  bleeding  the  patient  will  suffer  from  severe  pain  in  the  abdomen, 
wmetimea  referred  to  the  right  side  and  due  largely  to  the  irritation  of  the 
peritoneum  caused  by  the  effused  blood.  The  abdominal  muscles  of  the  right 
aidft  will  be  rigid  ;  there  will  be  Iwalized  tenderness  in  the  region  of  the  liver; 
the  costal  arch  will  be  less  movable  on  that  side;  there  will  often  be  dysjmea; 
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in  some  cases  there  will  be  pain  referred  to  the  shoulder  or  scapula.  In 
ruptures  of  the  right  lobe  of  tlie  liver  tlie  hlood  tends  to  aceiiiiiulate  upon  the 
right  side  of  the  abdomen,  smiietinies  beneiitli  the  liver,  but  usimlly  finding 
ita  way  as  far  down  as  the  right  iliac  fossa.  The  bltMjd  may  accumulate  in 
sufficient  quantities  to  cause  dullness  on  percussion  in  the  ri^ht  flauk.  There 
may  be  diminution  or  disappearance  of  liver  dullness  at  once  if  the  stomach 
or  bowel  are  also  ruptured  froui  the  presence  of  free  gas  Ix*tween  the  liver 
and  the  dlaphrugm.  Disajjpearanee  of  liver  dvdhiess  <M?curring  at  a  later 
period  may  tirise  from  distention  of  the  bowel  with  gas  due  to  peritoneal 
irritation  or  peritonitis.  After  the  first  day  or  later  there  may  lie  increased 
liver  dullness  from  sweliiug  of  the  liver  or,  as  iu  one  case  nlready  cited,  the 
liver  dullness  may  be  increased  frnia  the  formation  of  a  hematoma  between 
the  liver  aud  the  diaphrac^mi  shut  iu  by  adhesion.  In  a  case  which  occurred 
in  the  service  of  Dr.  Robert  Abbe  at  the  Roosevelt  nosjutal,  a  little  boy  was 
brought  into  the  hospital  a  week  or  ten  days  after  he  had  been  run  over  in 
the  street.  He  had  recovered  from  the  early  effects  of  the  injury  and  was 
only  moderately  ill*  There  was  marked  increase  of  liver  dullness;  the  ri^ht 
lobe  of  the  liver  could  be  plainly  felt  three  fingers'  breailth  below  the  border 
of  the  ribs.  Upon  separating  adhesions  between  the  surface  of  the  liver  ^xA 
the  abdominal  wall  a  hirge  cavity  was  entered  lying  between  the  liver  and  the 
diaphragm,  which  contained  a  qunntity  of  brownish  fluid  somewhat  bile-staineci 
and  many  large  masses  of  fibrin,  A  partly  healed  rupture  of  the  convex 
surface  of  the  liver  was  discovered.     The  child  survived. 

After  ruptures  of  the  liver  jatuidice  may  a{)i>ear  after  from  two  to  four  ur 
more  days.     It  is  caused  by  the  absorption  of  bile  from  the  peritoneuni.    It  is 
present  in  only  about  twenty  per  cent  of  the  cases.     After  ruptures  of  the  gall- 
bladtler  or  biliary  passages  it  is  much  more  common-     Jaundice  appearing  at 
a  later  period  will  usually  be  due  to  abscess  of  tlie  liver.     In  many  eases  it 
will  be  impossible  to  make  a  certain  diagnosis  of  suljcutaneous  rupture  of  the 
liver.    The  history  of  a  fall  or  of  snme  blow  or  crushing  injury  of  the  abJcmifn 
without  any  external  signs  to  locate  the  seat  of  the  lesion  in  some  particular 
region,  the  occurrence  of  shock^  general  symptoms  of  hemorrhage,  abdouiinal 
pain,  vomiting,  and  hiccough  are  comnum  to  all  serious  intra-alidomiuid  in- 
juries.    In  many  cases  the  surgeon  will  open  the  belly  with  the  diapi<M* 
merely  of  abdominal  hemorrhage  or  probable  injury  of  some  viscus,     ilon- 
over,  ruptures  of  the  liver  of  small  extent  are  no  doubt  present  after  sevm 
contusions  of  the  alHlomen  in  many  cases  which  recover  without  openifion. 
Infection  of  the  eflFusc^d  bli'md  and  bile  may  take  place  from  tlie  organisms 
sup|K>scdly  present  in  the  portal  circulation,  more  frequently,  it  is  belicTtd, 
from  i*rganisms  present  in  the  biliary  passages.     Such  infection  may  lead  to 
peritonitis,  which  often  comes  on  shiwly  and  insidiously  after  the  lapse  of  many 
days.     In  other  cases,  the  irritating  effect  of  the  bile  and  blood  upon  the  peri- 
toncTim  produces  chronic  adhesive  jx^ritonitis. 

The  following  history  of  recovery  after  rupture  of  the  liver,  kidney. 
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[liB^p  illu9tmte^  tliat,  if  operated  upon  iounediately,  a  jjatient  may  survive  a 
I uraplicatian  of  very  serious  injuries,  and  further,  that  ether  acts  as  a  heart 
IKimulAiit  in  shock,  and  that. if  tlie  lieuiorrhage  can  be  coutrc^Iledj  tlie  intra- 
llcDooj  hot  saline  infusion  i*«  an  invaliialde  measure*  The  history  is  that  of 
I  boy,  agted  seven  years,  upon  whom  I  operated  in  the  Roosevelt  Hospital  on 
14,  18DD: 


Shortly  before,  wliile  playing  in  the  street,  he  had  been  kuneked  down  by  a 
•iTV  wagon,  one  or  mure  of  the  wheeU  of  which  liad  juisHed  aeross  the  middle  of 
I  body.     Upon  admission  he  was  suffering  from  a  marked  degree  of  shock.     Wis 
^as  cold  and  bathed  in  a  elammy  sweat;  he  was  pale;  his  pulse  was  rapid 
wptk,  and  his  respiration  puperfieial.     He  vomited  occasionally  small  quan- 
lof  clotted  blood  and  mucus.     There  were  oo  wounds  of  the  skio,  except  two 
upon  the  right  side  of  the  thorax,  near  the  clavicle.     The  abdomen  was 
ded  moderately,  uniformly  tender,  and  gave  the  signs  of  free  fluid  in  the 
nal  cavity.     He  apfieared  to  be  in  a  dying  condition,  and  was  stimulated 
of  whisky  and  strychnin  hypodermieally* 
'At  6.30  P.M.  a  median  abdominal  incision  was  made  from  tlie  ensiform  car- 
lo the  umbilicus.     Upon  opening  the  pentoneum  considerable  fluid  blood, 
lliur  with  numerous  small  fragments  of  liver  tit^sue,  escai>ed.     The  alimentary 

was  inspected  tiiroughout;  no  ru|>tnre  was  found. 
Blood  apfieared  to  be  flowing  from  Irctwecn  the  upper  surface  of  the  right  lobe 
I  the  liver  and  ihe  diaphragm. 
Examination  of  the  right  kidney  revealed  a  transverse  ruptnre  of  the  organ, 

apjieared  to  extend  nearly  through  its  entire  substance. 
The  |)eritoneum  in  front  of  the  kidney  was  not  torn,  and  the  hematoma  was  so 
1  scarcely  to  be  noticeable.  The  spleen  and  the  left  kidney  were  not  injured. 
hand  was  introduced  between  the  liver  and  Ihe  dia[ihragm  ;  a  ragged  tear 
I  fdt  in  the  right  border  of  the  right  lobe  of  the  liver,  not  far  from  the  pos- 
airfare  of  the  organ.    The  suspensory  ligament  of  tlie  liver  was  then  partly 

and  the  anterior  border  of  the  right  lobe  was  depressed, 
[itouid  then  l>e  seen  that  the  rig!it  lohe  of  the  liver  had  been  torn  away  from 
iof  attachment  to  the  diaphragm,  leaving  the  extreme  right  portion  of 
t  right  lobe  still  attached,  Tlie  fissure  between  the  two  portions  of  the  liver 
widely.  The  edges  of  the  fissure  were  extensively  ]mlpified.  The  blet^ling 
lalmoi^  ceased.  The  ficntoneal  cavity  was  thoroughly  flushed  with  hot  normal 
'  folutioD«  and  dried  with  pads  of  gauze.  The  right  border  of  the  fissure  in 
iBTer  was  lightly  packed  with  sterile  gauze,  which  w^as  led  out  over  the  upper 
of  the  liver  through  the  aWominal  w^ound.  The  liver  was  then  pushed 
into  place  and  held  there  by  a  large  wedge  of  sterile  gauKe  pressed  against 
ior  border  and  lower  surface.  At  this  time  the  patient  was  in  a  condition 
which  was,  however,  relieved  by  an  intravenous  infusion  of  1,000  c,c. 
^ution  at  a  temperature  of  118°  F. 
Tpoo  the  following  day  the  entire  right  side  of  the  patient's  thorax  w^as  the 
of  Rjbcntaneous  emphysema.  Careful  search  failed  to  reveal  a  fractured  rib. 
1e  conghed  and  expectorated  small  amounts  of  bright  fluid  and  dotted  blood 
time  to  time. 
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He  remained  exceedingly  weak,  and  was  nourished  chiefly  by  nutrient  enemati 
for  the  first  seventy-two  hours.  For  three  days  his  urine  contained  a  modente 
amount  of  blood.  His  temperature  was  moderately  elevated  for  several  weeks,  tnd 
his  pulse  remained  rapid,  not  becoming  as  slow  as  120  until  the  tenth  day. 

Considerable  oozing  of  blood  persisted  for  several  days  into  the  dressings 
which  was  followed  by  a  bright  yellow,  thin  discharge,  profuse  in  amount,  and  sug- 
gesting eggnog  in  appearance.  This  resemblance  was  so  marked  that  the  child 
believed  that  the  eggnog  wliich  he  drank  escaped  immediately  through  the  woood 
It  was  thought  possible  tliat  an  opening  might  exist  in  the  esophagus  at  its  junc- 
tion with  the  stomach,  but  methyl-blue  solution  administered  by  mouth  did  no< 
appear  in  the  wound. 

Micro8coj)ic  examination  showed  the  discharge  to  consist  of  disintegrated  livci 
tissue  and  pus,  and  chemical  tests  showed  the  presence  of  bile. 

The  convalescence  of  this  patient  was  very  slowly  established.  He  remainet 
delirious  or  seniiunconscious  and  apathetic  for  nearly  one  month;  the  large,  deq 
cavity  continued  to  discharge  freely,  and  diminished  in  size  very  slowly  indeed 
He  was  not  in  an  afebrile  condition  until  the  middle  of  May,  or  one  month  afte 
the  injury.  It  was  two  months  before  the  wound  of  the  abdomen  was  entird; 
healed.  He  remained  in  bed  until  the  end  of  six  weeks,  after  which  his  nutritioi 
improved  rapidly,  and  he  left  the  hospital  August  6th,  111  days  after  the  injuij 
well  nourished  and  physically  active,  with  a  comparatively  small  and  firm  abdom 
inal  scar. 

Open  Wounds  of  the  liver. — ^Incised  and  stab  wounds  of  the  liver  ca 
sometimes  be  diagnosticated  from  the  situation  of  the  wound.  The  histor 
of  the  length  and  character  of  the  blade  used  and  the  direction  of  the  strol 
may  aid  in  the  diagnosis.  The  general  symptoms  of  open  wounds  of  the  live 
do  not  materially  differ  from  those  in  subcutaneous  injuries  except  that  shoe 
is  less  apt  to  be  present.  Hemorrhage  is  usually  free,  and  if  the  extemi 
wound  is  of  some  size  there  may  be  rapid  external  bleeding.  The'followin 
case  history  will  serve  to  indicate  the  conditions  in  an  average  case  of  sta 
wound  of  the  liver.  I  operated  upon  this  patient  in  the  Roosevelt  Hospiti 
in  January,  1900: 

He  was  a  young  Italian  man,  twenty-one  years  of  age.  Shortly  before  admii' 
sion  to  the  hospital,  while  helping  home  a  drunken  male  relative,  this  person  dwf 
a  dagger  and  stabbed  him  in  the  abdomen.  He  was  picked  up  by  the  ambuliBfll 
and  brought  at  once  to  the  hospital.  Upon  admission  his  general  condition  ni 
good.  He  had  not  vomited  blood;  he  lifld  some  shortness  of  breath  and  con8idi^ 
able  pain  in  the  abdomen.  Upon  examination  a  wound  was  found,  one  inch  ii 
length,  one  inch  below  the  tip  of  the  tenth  rib.  There  was  considerable  bleediai 
from  tliis  wound,  and  protruding  was  a  mass  of  omentum  which  hung  out  a  &■ 
tance  of  several  inches.  Percussion  of  the  thorax  and  abdomen  yielded  no  abnor 
nial  signs.  The  resf>irations  were  28  per  minute;  he  was  restless;  temperttuil 
1)9°  F.,  pulse  70.  The  urine  was  normal.  The  patient  was  taken  immediatdj  tl 
the  operating  room  and  otherizofl.  Tlie  original  wound  was  enlarged  on  a  Um 
parallel  with  the  ribs  to  a  distance  of  five  inches. 
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Vpon  mspeeting  the  cavity  of  the  belly  a  moderate  quantity  of  free  blood  was 
tend*    The  prolapsed  omentum  was  tied  off  and  removed.    There  was  no  wound 
inte^ine,  gall-bladder,  nor  of  the  under  surface  of  the  liver.     At  this  time 
noted  that  blood  was  tlowing  freely  from  the  ufifier  siirfiue  of  the  liver,  and 
liDger  introduced  between  the  liver  and  the  diajihragiu  reiulily  detected  a  con- 
lerable  wound  in  the  upper  surface  of  the  former,  from  wliieli  bhxid  continued 
escape  rapidly.     The  original  incision  was  extended  vertically  along  the  outer 
l^r  of  the  right  rectus  muscle  a  distance  of  two  inches.     The  ribs  were  then 
powerfully  upward  and  the  liver  depressed,  when  a  wound  was  seen  in  the 
forfaee  of  the  liver,  beginning  about  an  inch  from  its  free  border  and  extend- 
ard,  outward,  and  l>ack\v;ird,  a  distiincc  of  thrc/e  inches.     This  wound  ap- 
lo  lie  about  one  and  u  fmlf  inehes  in  depth.    I'pon  exploring  it  with  the  finger 
bteetiing  increased  to  an  alarming  degree.    The  cavity  was  hastily  packed  with 
ganze,  which  being  gradually  rernoved,  the  wound  was  closed  with  five  deep 
of  thick  catgut  passed  through   the  substance  of  the  organ.     Upon  tying 
f  !«M  suture  the  hleeding  ceased  absolutely.     The  viscera  in  the  neighliorhood 
the  wound  were  then  carefully  washed  with  hot  salt  solution,  and  the  wound 
the  abdominal  wall  was  closed  by  suture  with  catgut  of  the  several  layers,  the 
II  inis  closed  by  silk.     A  single  strand  nf  sterile  gauze  was  led  from  the  site 
Uir  wound  in  the  liver  through  the  original  stab  wound  in  the  abdoudnal  wall. 
e  patient  sutfered  no  shock  from  the  operation*    The  healing  of  the  wound  was 
pUnl   by  slight  superficial  suppuration^  confined  to  the  neighborhood  of  the 
1  injury.  .  .  .  Six  weeks  after  tlie  date  of  the  injury  tlie  patient  was  enjoy- 
nniiniLry  health*     Transitory  glycosuria  was  noted  on  the  day  following  the 
tioo,  which  dij^appeared  after  forty-eight  hours. 


I  ojierated  snccessfully  for  a  stab  wound  of  tlie  liver  in  a  second  case  in 
nmry,  1908.     The  pati€*nt's  history  was  as  follows; 

The  patient  was  a  man,  aged  twenty-five  years,  a  native  of  Spain.     During  a 
en  brawl  he  was  twice  stabbed  in  the  right  side  of  the  abdomen  with  a  sharp 
T,  the  blade  of  which  was  about  five  inches  in  length  and  sharp  on  both  edges, 
brought  to  the  hospital  soon  afterwards  by  the  andmlance.     He  was  not 
from  marked  shwk.     His  abdomen  was  flat  and   rigid.     There  was  an 
wcfiind  of  the  right  side  of  tfle  abdominal  wall,  situated  two  and  a  half 
below  the  right  costal  margin  and  two  inches  from  the  median  line,  extend- 
xon tally  outward  one  and  a  half  inch.     This  wound  divided  the  rectus  for 
If  its  width,  and  through  it  the  surface  of  the  low-]>laced  right  lobe  of 
•^  visit»le.     One  inch  below  the  navel  and  one  inch  to  the  right  was  a 
incisc<l  wound,  similar  in  character  to  the  first.     The  upjjer  wound  ble<l 
Tlte  patient  was  operated  upon  at  once.     A  five-inch  vertical  incision  was 
iiKriading  the  two  stab  wounds.     There  was  much  free  blood  in  the  ahdom* 
iritj.     The  only  intra-alHlominal  injury  discovered  was  a  transverse  incised 
and  a  half  inch  long,  extending  upward  and  backward  to  a  depth  of 
8  half  inches  into  the  right  lobe  of  the  liver.     The  liver  in  this  case 
bplared  downward  so  that  its  free  border  was  on  the  level  of  the  navel.     The 
in  the  liver  substance  bled  freely.    The  hemorrhage  was  stopped  by  a  deeply 
miittTees  suture  of  chromic  gut.     The  abdominal  cavity  was  washed  free 
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from  IjIocrL  Tlie  li>wrr  s1h1>  wound  had  not  injured  ilii^  intestine,  much  to  mj 
5urpns€?.  The  ahdnniiinil  wdund  was  ihrn^]  hy  sntnres,  with  drainage  far  the  etah 
wounds^  In  the  abdominid  Widh    The  patient  innde  ii  gcMjd  reeovery. 

Glnsiiot  Wounds  ok  the  Ljvek* — Tf  t\w  wonnd  of  entninee  is  in  such 
a  position  as  to  make  a  wonnd  of  tlie  liver  ixmsilile,  a  knowledge  of  tlie  (lircC' 
li^iii  from  whieli  tlie  shot  wiis  fired  may  nid  in  the  diiiiinosis.     If  there  \ye  al«(i 
a  wound  of  exit,  perforation  of  iIr*  liver  mny  he  inferred,  notahly  if  the  i^ii^^ 
of  intni-ahdoniitial  hemorrlia^e  and  sliii<dv  are  marked.     In  tlie  al*Hrnfe  of  these 
pt^neral  syniptoniJ=i  we  shoidtl  he  eaiihnn>4  in  drawin*]^  sueli  an  inference,  €?spe- 
cially  if  the  wmind  has  heen  nnide  hy  a  ]o\v-powered  pistol.     If^  on  the  other 
liand,  a  high-powered  military  rifle  !ias  ]>r«MlHeed  tlie  wonndj  fired  nt  an  ordi- 
nary range,  it  is  safe  to  infer  that  the  bullet  has  pursued  a  strai*:»ht  e4iun*e 
through  the  body.     As  already  stated,  heniorrlia«:e  from  gunshot   wounds  of 
the  liver  suhslanee  is  eonunonly  less  marked  than  after  ineised  wounds  and 
rnptnres.     This  will,  of  eonrse,  be  modified  if  the  portal  vein  or  one  of  its 
larger  brandies  is  injured.     Some  differences  exist  in  the  elfeets  upon  Hver 
substance  of  pistol  huHcts,  soft-lead  rifle  btdlcts,   ami   jacketed  military-  rifle 
bnlh'ts,     Tlie  first  cut  grooves  or  chaniu'ls  througli  the  sidistunce  of  rhe  liver 
without,  as  a  ruh%  produeing  extensive  ami  widespread  laceration.     The  se<.'onJ^ 
when  fired  at  sla*rt  ranges,  pnxlnce  wndes|>read  laceration  of  tissue,  and  fi 
quently  severe   heuinrrhage   with   niarkerl   shmdx.      Rnch   wounds   made  during: 
the  Civil  War  in  the  Uniterl  States  were  eouunonly  sjXM^'dily  fatal*      In  usinj 
sporting  rifles  with  a  snftdead  hrl!i4  r*f  large  calilu^r  in  deer  hunting,  I  har« 
several  times  observed  that  if  tie  Indict  jja^sed   through  the  liver  the  animal 
fretpu-ntly  fell  t'*  the  ground  at  oiir*e,  or  fell  after  running  a  very  short  di.8- 
tancc.     Very  extensive  dt^structii'U  uf  liver  tissr.e  was  present  in  these  caaE^ 
and  if  the  portal  vein  was  wiiun<lcd,  or  one  of  its  larger  branches,  there  wag 
immediate  and  large  intra-alxhaniual  bleeding.     Several  of  njy  frie»nds  tell  im 
that  they  have  made  similar  ohservations,     T!je  modern  military  rifle  bulk't 
appears  to  be  capable  in  some  cases  of  passing  through  the  liver  without  doinj 
material  danuige,  making  a  round  perforation,  and  a  great  many  sijdiers  shot 
tlirungb   the  liver   in   this   way   have  survived    wrthout   seriuu^i  symptoms  and 
without  oj>erative  treatment     Under  cither  cimditions — probably  of  sliort  rutigt, 
possibly  of  ricochet  shots  or  of  an  u]>st4  bullet — explosive  aefinn  and  exten^ivp 
destruction  of  liver  tissue  is  sometiuies  observed.      Sncb  cases  do  not  ciimc 
under  surgical  treatment.     As  illustrating  the  effect  <*{  a  pistol  bullet  iiijon 
the  liver,  I  give  briefly  the  liistory  of  a  case  operated  tipon  by  Dr,   ChRrlfs 
lIcHurncy  in  the  Roosevelt  Hospital,  some  years  ago,  at  wdiich  I  assisted: 

A  Isoy,  aged  fourteen,  aeeidentally  shot  himself  in  the  epigastrium  with  a  .11 
caliber  pistol  loaded  with  only  a  small  eliarjje  of  hlaek  powder.  He  was  brought 
to  the  hospital  with  tlie  svmptoms  of  shock  and  the  signs  of  intra-abdominal  Weal- 
ing, abdominal  jiain.  tenderness,  rigidity.  His  abdomen  was  opened  in  less  than 
an  hour  after  the  shooting.    There  was  much  free  blood  in  the  peritoneal  cavity. 
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the  hollow  viscera  were  wounded.  There  was  a  furrow  three  inches  m 
half  inch  deep  at  its  deepest  partj  and  about  a  half  inch  or  more  in 
pending  from  before  l)aekward  upon  the  upper  surface  of  the  left  lobe  of 

This  wound  bled  only  moderately.  There  was  a  wound  of  the  left  cms 
^hragm  which  bled  freely  and  was  evidently  the  main  source  of  hemor- 

i^  wound  was  closed  with  gauze  packing  and  the  bleeding  stopped.  The 
yff^s  cleansed  and  the  wound  in  the  abdominal  wail  closed  with  sutures 
its  upper  angle^  which  was  left  open  for  the  emergence  of  the  gauze. 

ted  recovery.  In  the  subsequent  history  of  wounds  of  the  liver,  whether 
nis  or  open,  infection  of  the  liver  tissue  and  abscess  of  the  liver,  sub- 
IK«66,  septic  pleuritis,  sometimes  peritonitis,   are  the  complications  tu 
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y  be  subcutaneous  ruptures  ur  oik^u  w<  Hinds — j.  e.,  stab  or  gunshot 

intentional  or  accidental  wounds  prnduced  by  the  surgeon  during 

upon  the  gall-bladder  or  upon  the  galMucts.     Assuming  that  the 

issages  are  in  a  healthy  condition,  tlic^  esciipe  of  bile  into  the  free 
the  peritoneum  is  followed  liy  a  serotibriuous  or,  later,  adhesive 
rather  than  by  purulent  peritonitis.  In  other  words,  bile  may 
?  in  the  peritoneal  cavity  in  large  quantities  without  producing  fatal 

Certain  conditions  predispose  to  rupture  of  the  gall-bladder.     A  dis- 

ill-biadder,  the  cystic  duet  being  plugged  by  a  stone  or  the  seat  of 
disease,  or  a  gall-bladder  w^hose  walls  are  friahle  from  acute  intiam- 
i  more  likely  to  rupture  from  slight  degrees  of  violence  than  is  a 
mdistended  gall-Madder,  The  symptoms  and  signs  of  rupture  of  the 
sr  from  subcutaneous  injuries  do  not  materially  differ  from  those 
'  of  the  liver,  except  that  in  uncomplicated  cases  the  signs  and  symp- 

)vere  intra-abdominal  bleeding  are  either  absent  or  less  marked.  There 
history  of  a  blow  or  a  fall  upon  the  region  of  the  gall-bladder;  the 

ill  be  seized  with  severe  abdominal  pain,  referred  to  the  right  upper 

of  the  abdomen;  he  will  usually  vomit;  there  will  be  hx?alized  tender- 
rigidity  beneath  the  right  costal  btirder.  The  symptoms  of  shock 
or  less  marked.     If  not  operated  upon^  the  bile  will  accimiulate 

itr  of  the  i>erit€meum.     As  the  days  go  by,  assuming  that  the  patient 

die  of  a^isoeiated  injuries,  tlte  abdomen  will  l)ecome  more  and  more 
with  bile  or  a  combination  of  bile  with  blood-stained  serous  fluid, 
1  Ite  moderate  abdominal  pain  and  temlerncss.  If  the  patient  is  not 
le  subject  of  a  chronic  adhesive  peritonitis,  he  will  at  the  end  of  a 

become  jaundiced.  If  the  rupture  has  affected  the  common  bile  duct, 
le  gall-bladder,  there  may  be  clay-colored  stools.  If  the  patient  was 
from  an  infectious  cholangitis  at  the  time  the  rupture  occurred, 
the  signs  and  symptoms  as  recorded,  he  will  develop  a  diffuse  puru- 

lonitis.  In  the  case  of  open  wounds  involving  the  gall-bladder  or 
there  may  be  the  immediate  escape  from  the  external  wound  of  bile 
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or  of  bile  iiiixod  witli  yfJOtL  This  sign  inilioates  a  woiinJ  of  the  biliaiy 
passages  ralbrr  titan  a  woiunl  nf  tlie  liver^  since  in  wounds  of  the  liver  the 
flisdiarge  dof-s  not  eontain  apprw^ialde  qiinntifies  of  bilo  for  a  niiniJK?r  af  days. 
It  often  liappens  that  wounds  and  ruptures  of  the  biliary  passages  are  ac^eoin- 
panied  by  serious  assoeiated  injuries  of  the  liver,  the  duodenum,  the  panereas, 
the  khhiej,  the  stoiuaeh;  in  these  eases  the  sii^us  and  syniptmns  of  rupture  of 
the  biliarv  pas*^a|^es  niaj  %vell  l>e  obseun^d.  Slioidd  the  dia*rnosis  of  rupture 
of  the  liiliary  pns^tjifres  Ik*  luade,  the  surgieal  iudicuthnis  are  to  close  the 
wounded  gall-bladth^r  or  duets  by  suture,  to  n^uiove  the  Idle  from  the  cavity 
of  the  peritnneuui,  luul  to  provide  dniiiui^e  in  ease  the  w«>und  in  the  bladder 
or  duet  eium<»t  be  elost^d  or  enntinues  t*(  leak,  Tlie  ex|>erienees  of  William  J. 
and  ('harles  IL  Majo  in  their  operations  upon  the  biliary  passages  (Arifmh 
of  Surgery^  *^^^^y*  l^nri)  are,  that  not  only  the  divisinu,  but  aetunl  loss,  of 
sulistanee  in  the  eoutiuon  bile  duet  is  cnpable  of  repair  and  complete  reestab* 
lishuient  of  funetion.  In  one  or  more  cases  the  ends  of  the  duct  were  approx- 
iiua*ed  as  nearly  as  possible  by  fine  catgut  sutures  passed  tbrougb  the  sur- 
rounding struetiires  and  ibrougb  the  divided  ends  of  the  bile  duet,  including 
all  its  eonts.  In  one  case  a  iferruanent  eouimunieation  was  sueeessfully  estab- 
lished between  the  end  of  the  hepatic  duet  and  the  duodenum.  Adequate  pro- 
vision for  drainage  slioidd,  of  course,  be  nuide  in  t!ii*sc  cases. 
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The  classical  form  of  abscess  of  tlie  liver,  the  so-called  tropical  liver  ab- 
scess, is  very  commonly  assoeiated  witli  nuu-bie  dysentery.     The  disease  occura 
especially  among  persons  who,  having  lived  tbeir  lives  in  an  nrdinnry  tenijieratc^ 
cliuiatc%  reside  for  a  iH*rio<l  of  years  in  troi>ical  countries,  and  who  eutntinui 
to  indulge  in  aleobob  in  an  abundant  meat  tliet^  or  wbo^  in  other  words^  d 
not  ada|*t  themselves  in  their  diet  and  mode  of  life  to  tbeir  environuient,     Jiis^ 
liow  miieb  iuHuenee  tlie  conduct  of  tlieir  lives  has  upon  the  productit>n  of  live^^i* 
abscess  among  sueb  [K^o|de  it  is  hard  to  say.     Usually  the  fi^ruiation  of  a  liver 
abscess  has  been  preeeded  by  an   attack  f*f  dysentery.      The  frcfpiency  witi 
which  dysentery  may  be  ilemonstraled  as  a  cause  for  an  amebic  abscess  of  the 
liver  varies  somewhat  in  the  statisties  of  different  observer'^:  Kels^-h  and  Kiencr 
in  seventy-five  per  eent,  Waruig  in  only  27.^  per  eeul   u(  the  cas<'S.     Certain 
it  is  tljat  abscess  of  t!ie  liver  much  more  frequently   frdlows  dysenteries  ao 
quired  in  a  tn>pieal  climate  than  in  a  temperate  one,  and  yet  sucli  cases  lio 
Ofvur  in  the  vicinity  of  New  York  among  people  who  have  never  Tieen  in  a 
tn^pieal  country.     In  some  of  these  cases  the  anieba  may  be  demonstrate*!  in 
tlie  stocds  or  in  the  pus  found  in  the  liver.     In  some  llie  ameba  is  absc^nt  aad 
tlie  pus  is  sterile*      These  conditions  are  also   true  of  the  distinctly  tropical 
abscessi»s.     In  ntber  cases  of  tropical  abscess  the  ameba  will  be  found  together 
with  *>ne  or  other  of  the  pus-prodiieing  bacteria   found   in   the  intestine — the 
Bacillus  coiij  the  slreptococ*cus,  one  or  other  of  the  varieties  of  staph vloooeeij 
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ayssionally  the  pneiimococcus.  The  freqtieney  with  wliiolj  amebic  ilysentery 
fc  foi lowed  by  abscess  %'aries  also  in  the  statistit-'s  collected  in  dilTereiit  coini- 
im.  For  example,  the  annual  report  of  the  sanitary  commiasioner  with  the 
G'n'eroment  of  India  for  ]H1>4  sliows  tliat  thirty-five  per  cent  of  Europeiin 
•Jdiers  who  die  from  dysentery  in  Tnrliu  hnd  pus  in  the  liver.  Thomas  L* 
tkmdA^  medical  department,  Ignited  States  army  (*'  The  Dias^nosis  of  Ab- 
lsci»»*»f  the  Liver/'  Annah  of  Surgt^nf,  ^l^y?  I'^'H),  sfatr^^  tliat  durin*:  n  periiid 
rftner  two  years  he  found  tlrat  liver  abscess  oeeiirred  in  slightly  less  than  tivc 
irrcrnt  of  ilysentery  patients  among  the  American  soldiers  in  the  Philipjdne 
ilands,  and  further,  that  a  simihir  result  wns  arrived  at  by  Dr.  Crai^s  at  the 
Amjy  General  ILi-ipital,  Presidio  of  San  Francisco,  tlie  principal  receiving 
lotpital  in  the  United  States  for  patients  from  the  various  military  hospitals 
B  the  Philippines,  His  observations  extended  over  a  period  of  five  years. 
)r.  Rhoads  believes,  from  an  extensive  experience,  tliat  all  eases  of  amebic 
lltoo^«i  of  the  liver  have  becm  prtredinl  by  a  dyHcuterle  u lepra tifm  of  tlie  bowel, 
M  that  in  those  cases  where  no  sneli  eansal  relation  can  be  established  by  tlie 
IMofj*  of  the  case,  the  symptoms  Iiave  either  bcim  sli^dit  or  fnri^ottcn  Itv 
patient,  or  that,  as  is  quite  |)ossible»  the  dysenteric  ulcerations  were  small 
U2B  and  ran  a  latent  course,  producing  no  symptoms, 

la  addition  to  dysenteric  liver  abscess,   supptirative  inflammation  of  the 
may  oecnr  under  a  great  variety  of  eondifions.     As  already  note<l,  tran- 
5^  whether  contusions  or  open  wounds,  may  be  followed  by  liver  abscess. 
r,  in  the  course  of  any  of  the  severe  infections  fevers,  notably  typhoid, 
f>nal1y  from  the  entrance  of  lunibricoid  wonns  into  the  biliary  passages, 
H'hin<K*oeeus  infection  of  the  liver,  rarely  from   ti]1>ercnlosis,   aftinoniy- 
and  gumma  of  the  liver.     Further,  from  snppuration  in  the  biliary  pas- 
frotn  gralbstones  or  otl»er  cause.     Furl  her,  as  a  direct  cxh*nsinn  of  p<^r- 
ng  ulcers  of  the  stomach  or  dufMlenoui,  and,  as  alrearly  indicated,  as  the 
of  a  septic  thrombophlebitis  of  the  mesenteric  veins  due  to  infectious 
of  tlie  intestine,  mowt  often  to  appendicitis.      It  is  believed  by  many 
that  nndtiple  pyemic  abscesses  of  the  liver  oeeurring,   as  they  do 
By,  without  evident  canse,  are  dne  in  a  large  proportion  of  cases  to 
izf*d   dis^ease  of  the  vermiform  appendix,  nsnally  in   the  nature  of 
nfr  ulcerations  of  the  mucous  niendvrane  of  the  appendix  of  so  tritlins^  a 
meter  a^  to  produce  no  definite  symptoms.     It  Is  a  well-rceogni;5ed  fact  that 
infections  may  follow  attacks  of  appendicitis  and  operations  for  appen- 
h  wec-ks  and  months  after  the  patient  is  apparently  entirely  cured.     At- 
ioD  has  l>een  esj»ecially   directed   to  these  types  of   fnfeclion  of  the  liver 
iirii^  appendicitis  by  Dr.  Jf»hn  i\  Mnnro,  of  Boston  (Annah  of  Surgery^ 
her,  1905).     Additional  and  not  very  infrequent  eanses  of  liver  abscess 
••'-•imtions  in  the  vicinity  of  the  rectum,  ischiorectal  abscess,  operations 
•^irhoids,  ulcerating  carcinoma  of  the  rectum,  etc.     Pneumonias,  gan- 
of  the  lung,  inflammations  in  the  mediastinum,  and  pyemic  processes, 
situated^  are  not  infrequently  accompanied  by  metastatic  liver  abscess. 
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These  occasional  causes  of  liver  abscess  are  iu  general  lesi^  frequent  and  leas 
interesting  from  a  Hurgieal  point  of  view  than  those  following  dvsenterv.  Id 
the  pyemic  forms  and  in  those  following  appendicitis  the  abscesses  of  the  liver 
are  iisuallv  multiple ;  the  process  is  frequently  a  teruiinal  one,  and  is  onljr 
too  often  not  in  any  way  amenable  tu  surgical  treatment. 

Diagnosis  of  Tropical  Liver  Abscess — Amebic  Abscess — Abscess  of  the  Liver 
following  Dysentery, — l>r.  Ttljofids-s  article  on  tlit?  diagnosis  of  liver  abscess 
is  based   ujmhi  such  can^ful   uliservations,    so  large  an   exiT4^rience,   and  is  so 
admirably  expressed,  that  I  have  ntilized  the  information  therein  contained  to 
a  consideralde  extent.     In  typical  cas^^'s  of  tropical  liver  abscess  the  essential 
featnn:*s  are  as  follows:  The  patient  gives  a  histt>ry  of  dysentery  contracted  in 
a  tropical  eountry.     The  dysentery  njay  l>e  cured;  he  may  have  from  time  to 
time  slight  and  transient  outbreaks  of  dysenteric  symptoms;  he  may  at  the 
time  he  sulTering  from  the  sym|>toms  of  chronic  dysentery.     The  patient  has 
lost  weight,  t!ie  expression  of  liis  face  is  sad,  anxious,  and  drawTi,     The  color 
of  hia  skin  is  an  ashen  brown.     The  eyes  are  dull,  the  sclera  have  a  yellowish 
tinge,  and  yet  not  the  yellow  of  jaundice.     He  complains  of  muscular  wesk-^ 
ness,  his  movements  are  languid  and  slow.     He  has  a  sense  of  weight,  of  full — 
ness,  or  of  dragging  pain  in  the  region  of  the  liver.     If  he  is  lying  down  U 
lies  upon  his  back,  turned  a  little  toward  the  right,  his  extremities  are  flexe<i 
to  diminish  as  far  as  pissible  the  tension  of  the  ahdominal  muscles  over  tin 
right  lobe  of  the  liver.     The  liver  dullness  is  increased  iu  one  of  the  wij 
presently  to  lie  descril>ed.     There  is  an  area  of  tenderness  more  or  less  mark" 
somewhere  over  the  right  loV^e  of  the  liver.     If  the  abscess  has  penetrated  tli- 
liver  and  involved  the  abdominal  or  thoracic  wall  there  may  be  an  area  ♦> 
edema.     If  the  infection  is  purely  of  the  amebic  type  his  temperature  wit 
be  normal  in  the  uiorning,  there  will  be  a  slight  evening  rise  of  99,5  -*  or  100^  F*^ 
If  the  infection  1h?  a  mixed  one,  partly  due  to  pyogenic  bacteria,  the  mornings 
temperature  may  he  normal  or  a  little  elevated,  the  evening  teuijierature  nmy 
rise  to  102^  or  103*^  F,     The  pulse  xmilergoes  a  corres)  ion  ding  aceele  rati  tin, 
it  will  be  normal  in  the  morning,  and  with  the  evening  rise  of  temperature 
will  be  100  or  110.     A  slight  or  moderate  leucocytosis  may  be  present  with  a 
moderate  relative  increase  of  polynuclear  cells.     There  is  usually  a  moderate 
grade  of  anemia.     The  IhjwcIs  may  be  constipated,  or  if  the  dysentery  r«?nuiin!t 
uneured,  there  will  lie  more  or  less  characteristic  diarrlica.      The  tongue  i^ 
coated.     The  patient  may  suffer  from  chilly  sensations,  but  has  no  chills.    la 
the  absenee  of  com jilicat ions  the  jnilieut  is  not  jaundic(Hb     The  skin  is  nioi«L 

Sig:ns  and  Symptoms  of  Tropical  liver  Abscess  in  Detail. — In  a  case  gnnig 
snch  a  history  as  the  preceding,  and  presenting  such  signs  and  symptoms,  tte 
presence  of  the  ameba  of  dysentery  in  the  stools  is  stroiig  eonfinuative  evidence 
of  liver  abscess.  It  is  to  l)e  remembered,  however,  that  in  a  pretty  large  pfo- 
portion  of  cases,  according  to  Rouis  in  fully  thirty-three  per  cent,  the  ciiur^e 
of  liver  abscess  is  entirely  latent,  the  symptoms  are  hidden  by  those  of  thte 
dysentery,  or  of  pyemia,  if  such  be  present,  until  the  time  when  the 
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lluddenly  ruptures  into  tlie  colon,  into  the  stomacli,  into  the  lungs,  or  into  the 
I  peritoneal  cavity,  the  pericardium,  the  pleura,  into  the  vena  cava,  or  else- 
^whete.  In  a  good  many  cases,  as  may  be  readily  understood^  the  immediate 
flit  of  the  rupture  is  the  rapid  or  even  sudden  death  of  the  individual.  The 
niDBt  favorable  point  of  rupture  is  into  the  lungs,  with  the  evacuation  of  the 
abcess  through  the  bronchi.  Spontaneous  cure  is  possible  in  this  event  in  a 
small  proportion  of  cases.  The  next  most  favorahle  point  of  rupture  is  into 
the  wbn.  Spcmtaneoua  ht^aling  is  here  also  possible^  ah  bo  ugh  very  rare. 
Tmpicul  abscesses  of  the  liver  are  solitary,  as  a  rule,  those  proceeding  from 
ortlinary  pyemic  processes  and  from  ap|)emlicitis  are  usually  multiple,  Troi> 
ical  al»scesses  occur  more  often  upon  the  convex  surface  of  the  liver  than  upon 
Ik  wncAve  under  surfaee.  Not  infrequently  they  occupy  a  position  near  the 
free  border  of  the  liver.  The}-  are  much  more  common  in  the  right  than  in 
tk  Wt  lobe.  In  cases  not  very  far  advanced,  the  physical  signs  of  enlargement 
of  tlir  liver  may  be  present  or  absent.  An  increase  in  si2:e  of  tlie  liver  is  to  be 
Rppreciated  by  the  ordinary  means  of  percussion,  palpation,  sometimes  inspec- 
tion. By  percussion  it  will  usnally  be  twssible  to  make  out  a  moderate  or  con- 
gidfrable  increase  of  liver  dnilness  iKjth  upward  and  downward.  Tfie  increase 
ia  dullness  in  a  vertical  direction  will  usually  Ire  most  marked  between  the 
mttiumillary  and  anterior  axillary  line.  In  a  considerable  proportion  of  cases 
tlie  liver  dullness  will  extend  %vell  btdow  the  costal  border.  In  these  cases 
the  lower  border  of  the  liver  can  usually  be  palpated,  as  described  under  the 
Pi«gno8is  of  Diseases  of  the  Abdomen,  If  the  patient  is  much  emaciated,  and 
if  the  al)seess  is  situated  upon  the  cfmcave  surface  of  the  liver,  it  will  sometimes 
be  piiidsihle  to  depress  the  abdominal  wall  sufbeiently,  so  that  the  fingers  are 
able  to  detect  a  projecting  mass  on  the  under  surface  of  the  liver.  If  the  abscess 
hns  reached  the  peritoneal  covering  of  the  liver  and  produced  a  localized  peri- 
tonitis, there  will  l:>e  pain,  tenderness,  and  rigidity  on  palpation  below  the  costal 
borden  Dullness  in  the  epigastrium  to  the  left  of  the  median  line,  together 
with  localized  pain,  tenderness,  and  rigidity,  indicates  that  the  abscess  is  situ- 
itodin  the  left  lobe  of  the  liver*  If  the  abscess  has  reached  a  large  size,  there 
will  be  immobility  of  the  ribs  upon  the  right  side,  and  often  a  distinct  bulging 
of  ihe  thorax  over  the  lower  ribs. 

Pain. — According  to  Ron  is  and  Chvostek,  sfx>ntaneous  pain  may  be  absent 
ID  from  fifteen  to  twenty-eight  |)er  cent  of  the  cases.  In  most  cases  the  patient 
will  complain  of  a  dragging  sensation  of  discomfort,  and  even  of  actual  pain 
wmewhere  over  the  right  lobe  of  the  liver,  and  in  some  of  the  cases  the  pain 
will  lie  referred  verv  nearlv  to  the  actual  situation  of  the  abscess,  so  that  the 
pstieal's  subjective  sensations  may  lie  a  valnahlc  guide.  In  advanced  cases 
vfhen  the  abscess  has  reached  the  surface  of  the  organ  there  will  often  be  sharp 
stabbing  pains  due  to  ]>eritoneal  irritation.  These  pains  may  l>e  referred  to 
the  under  surface  of  the  liver  in  front  or  to  a  point  beneath  the  lower  ribs 
behind.  When  present  sucb  pains  are  again  a  diagnostic  sign  of  considerable 
value.   If  a  point  of  greatest  hx-alized  tenderness  on  pressure  corresponds  with 
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the  seat  of  the  pain,  the  value  of  the  sign  is  greatly  increased.  It  usually 
indicates  the  place  where  the  abscess  lies  nearest  to  the  surface.  Pain  radiat- 
ing to  the  right  shoulder  is  only  occasionally  present — namely,  in  those  infre- 
quent cases  where  the  abscess  is  situated  on  the  under  surface  of  the  liver  near 
the  base  of  the  gall-bladder,  in  the  Spigelian  lobe,  or  near  the  posterior  inferior 
border  of  the  right  lobe  of  the  liver  near  the  transverse  fissure  (Rhoads). 

Temperature  and  Pulse-rate. — The  temperature  and  pulse-rate  are  of  a 
mild,  moderate,  or  severely  sejitic  tyjie,  according  to  whether  the  araeba  alone 
is  present  or  is  associated  with  one  or  other  of  the  pyogenic  microbes,  and  in 
the  latter  condition  the  septic  symptoms  will  vary  in  intensity,  according  to  the 
variety  and  virulence  of  the  particular  group  of  organisms  present  That  is  to 
say,  the  temperature  is  usually  higher  in  the  evening,  lower  in  the  morning, 
and  the  pulse  corresponds  more  or  less  accurately  to  the  temperature  curve.  In 
severely  septic  cases  the  pulse-rate  will  remain  notably  and  continuously  accel- 
erated throughout  the  twenty-four  hours. 

Leucocytosis. — In  the  jnirely  amebic  cases  slight  leucocytosis  with  moderate 
relative  increase  in  the  polynuclear  cells  was  observed  by  Khoads  in  a  number 
of  cases.  The  average  of  the  leucocyte  count  in  these  cases  was  12,500.  In 
cases  of  pyogenic  infection  the  leucocyte  count  will  vary  in  the  ways  already 
indicated  under  Inflammatory  Leucocytosis. 

Dilatation  of  Blood-vessels. — Dysenteric  abscess  of  the  liver,  even  tliougb 
the  abscess  be  of  small  or  moderate  size,  is  quite  commonly  accompanied  by 
visible  dilatation  of  the  subcutaneous  veins  of  the  upjwr  ]>ortion  of  the  abdo- • 
men  and  lower  portion  of  the  thorax  upon  the  right  side,  due  to  the  interference 
with  the  iK)rtal  circulation  of  tlie  liver  by  the  pressure  of  the  abscess  and  the 
inflammatory  swelling  of  the  liver  substance  in  general. 

Jaundice. — Jaundice  is  not  one  of  the  regular  accompaniments  of  amebic 
abscess  of  the  liver.  It  will  not  be  present  unless  the  abscess  presses  upon  some 
of  the  larger  branches  of  the  hepatic  duct,  or  unless  there  be  a  co(»xistcnt 
cholangitis. 

The  Urine. — The  urine  in  the  amebic  abscess  of  the  liver  regularly  contains 
a  small  quantity  of  albumen.  If  the  abscess  is  due  also  to  pyogenic  infection, 
a  septic  nephritis  will  be  present  of  a  more  or  less  marked  grade,  according  to 
the  intensity  of  the  infection. 

The  Spleen. — The  spleen  is  not  enlarged  in  amebic  abscess  of  the  liver, 
and  in  cases  where  the  abscess  is  central  and  is  attended  by  marked  general 
enlargement  of  the  liver  this  absence  of  a  splenic  tumor  may  serve  to  distin- 
guish the  disease  from  malarial  fevers,  j)0ssibly  from  typhoid,  and  from  the 
various  forms  of  anemia  aceom])anied  by  enlargement  of  the  spleen. 

0th EK  Skins. — If  the  abscess  has  ap])roached  the  convex  surface  of  the 
liver,  and  has  caused  a  localized  peritonitis,  but  has  not  formed  adhesions  be- 
tween the  liver  and  the  dia])hrainn,  friction  sounds  may  sometimes  Ix?  heard 
or  even  felt  upon  deep  inspiraticm  by  auscultation  or  palpation  over  the  right 
lobe  of  the  liver.     When  the  abscess  has  reached  a  considerable  size  and  occo- 
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ies  or  originates  in  the  i>osterior  portion  of  tLc  right  lobe,  bitlghig  of  the  wall 
rf  the  thorax  iimy  be  quite  evident.     The  shape  of  the  thorux  will  be  bell- 
ihiijK^cl  rather  tliiin  biirrel-shiijteil,  nm]  this  may  serve  to  Jisliiignish  tiie  con- 
iitiou  from  a  purulent  pleiirilie  effusion.     If  the  abseess  attains  u  large  size 
tod  lias  beeonie  ailhereut  to  the  diuphragin  the  patient  will  suffer  from  dyspnea. 
If  the  abseess  m  in  the  left  lobe  of  the  liver,  presisure  upon  ttie  heart  or  invas^ioii 
of  ihc  j>erieardiiiin  may  also  prod  nee  dyspnea  and  a  rapid  action  of  the  heart. 
If  iW  aUsi'es^  involves  the  diaphnigru  there  may  be  ]?leuritie  frietirm  sounds 
and  a  dry  congh.     If  the  lung  beeontes  adherent  tu  tlie  diaphragnuitic  pleura 
llie  absee>s  may  evacuate  itself  through  the  lung,   and    tlie  rupture   will  hti 
actnmipanied  l»y  eoiigli  and  tlio  ex[veetnratinii  ut"  large  ipuuihties  uf  brownish, 
WikkI  stained,  chocolate-colored  pus.     Lix'alized  edema  of  tlie  chest  M^all  or  n{ 
the  alHl'^uinal  wall  lielow  llie  costal  border,  aeenmpauied  Ijv  Irudi'mcss,   indi- 
cates tljat  the  abscess  has  become  adherent  to  and  is  iuvadiug  the  Mverlyiiig 
tiffities.     Under   these  conditions  the  liver  ceases  to  move  wiili    respiration. 
Digestive  disturbances  more  or  less  marked  are  a  regular  aceiMupauiment  of 
ibepss  of  the  liver.     The  patient  has  no  ap{>etite,  his  tongue  is  coated  with  a 
-jnivish  fur;  it  is  not  the  dry,  brown,  and  coateil  tongue  of  tyjjhoid  fever,  nor 
is  tlie  tongue  swollen  and  in<lented  by  the  teeth,   as  is  the  case  in  chronic 
nifllarial  [Mjisoniug.     Nansea  and  %'omiting  are  nt)t  counuon  symptoms;  if  tlie 
paficiit  has  recovered  froui  his  dysentery,  he  will  usually  be  constipated  and 
will  tiiffer  from  flatulence  of  tlie  Imwels. 

Amtmg  the  diagnostic  signs  are  chilly  sensations,  regularly  present  from 
time  to  time  in  cases  of  amebic  abscess.  Actual  cliills  are  rare.  If  pyogenic 
gemisure  present,  chills  may  occur  as  tlie  resnlt  of  the  invasion  of  new  regiona, 
as,  for  example,  when  tlie  abscess  ruptures  into  tlie  pleura  or  into  the  limg, 
Of  into  some  other  organ  or  cavity.  When  the  abscess  is  situated  in  the  left 
hh  of  the  liver,  there  may  be  difficulty  in  swallowing  from  pressure  njwn  the 
mi\m  end  of  the  esophagus.  While  the  presence  of  the  ameba  in  the  stools 
i»  confirmatory  of  amebic  abscess  of  tlie  liver,  tlic  absence  of  the  ameba  sig- 
nife  nothing.  When  the  abscess  has  ajtproached  and  commenced  to  jierforafe 
tie  anterior  abdominal  wall,  the  sign  of  fluctnation  may  be  present.  It  is  a 
different  kind  of  fluctuation  from  that  observed  in  an  ecbinocrH^cus  cyst  of  the 
liver.  Fluctnation  over  an  ordinary  abscess  of  tlie  liver,  when  appreciable, 
gives  a  sensation  to  the  examining  fingers  of  fluid  in  a  sac  under  but  little 
teiLsioa;  echinococcus  cyst,  on  the  other  hand^  gives  the  sensation  of  fluid  in  a 
m  tinder  very  considerable  tension.  In  some  cases  an  ecliinococeus  cyst  may 
even  feel  like  a  solid  tumor,  the  tension  of  the  sac  being  so  great  that  the 
sijni  uf  fluctuation  cannot  Ix?  ap])reciated.  When  the  signs  indicate  that  the 
iil»!WS8  lies  in  the  posterior  jKirtion  of  the  right  lobe  of  the  liver  or  lH?tween 
I  be  liver  and  the  diaphragm,  or  if  the  question  arises  as  to  whether  the  pus  is  in 
theplenra,  in  the  liver,  or  in  the  subdiaphragmatic  space,  it  is  [jermissible  to 
introduce  an  aspirating  needle  with  all  due  autise]rtic  precautions.  The  infor- 
mation gained  by  this  means  has  already  l>een  indicated  in  discussing  the  diag^ 
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nosis  of  subphrenic  abscess.  If  the  abscess  presents  in  front,  in  the  epigu- 
trium,  or  along  the  right  costal  border,  and  if  the  abdominal  wall  is  not  ahready 
infiltrated,  so  that  the  surgeon  is  sure  that  the  general  cavity  of  the  peritoneum 
is  closed  off,  no  needle  should  be  introduced.  The  danger  of  infecting  the 
peritoneal  cavity  is  imminent  .  An  aseptic  abdominal  incision  is  the  safest 
diagnostic  measure.  The  signs  and  symptoms  of  perforation  of  liver  absceaa 
into  the  various  hollow  organs  of  the  abdomen,  or  in  other  directions,  cannot 
for  want  of  space  be  discussed  in  this  place.  In  a  general  way  the  patient  will 
usually  suddenly  become  more  ill,  will  have  decided  septic  symptoms,  and  will 
develop  some  new  train  of  localized  symptoms  more  or  less  characteristic.  It 
is  further  necessary  to  differentiate  abscess  of  the  liver  in  certain  cases  from 
diseases  of  the  biliary  passages,  from  cystic  conditions  of  the  kidney,  whether 
inflammatory  or  not,  from  cyst  of  the  pancreas,  and  some  other  conditions. 
The  history  of  the  case,  as  well  as  general  and  local  signs  and  symptoms  point- 
ing to  disease  of  special  organs,  will  usually  be  sufficient  for  a  differential 
diagnosis.     (See  Diseases  of  the  Gall-bladder,  Kidney,  and  Pancreas.) 

ECmNOCOCCUS   CYST   OF   THE   LIVER 

Of  all  the  tissues  of  the  body  the  liver  is  the  most  frequent  site  of  echino- 
coccus.    Most  commonly  the  condition  develops  as  one  single  focus  in  the  liver 
tissue.     In  rare  cases  disseminated  foci  are  formed  in  the  liver.     The  former 
group  of  cases  alone  are  of  surgical  interest.    The  history,  pathology,  and  gen- 
eral character  of  echinococcus  disease  have  been  sufficiently  described  in  the 
section  upon  this  topic.     (See  General  Surgery.)     In  regard  to  the  occurrence 
of  the  disease  in  the  liver,  it  may  be  said  that  in  all  but  ten  or  twelve  per  cent 
of  the  cases  a  solitary  cyst  is  developed,  usually  in  the  right  lobe  of  the  liver - 
The  liver  is  increased  in  size  in  various  ways,  according  to  the  site  of  the  cyst- 
If  the  cyst  is  central  and  does  not  reach  the  surface  of  the  liver,  the  live"! 
may  be  increased  in  size  without  much  change  in  its  shape.    If  the  cyst  develops 
near  the  free  border  of  the  liver,  or  upon  its  imder  surface,  or  if  there  ai—* 
multiple  cysts,  the  size  of  the  liver  and  its  shape  may  both  be  altered  in     - 
more  or  less  variable  and  irregular  manner.     Those  cysts  which  develop  nc»- 
the  upper  surface  of  the  liver  will  jiress  the  diaphragm  upward,  and  may  ser  5 
ously  interfere  with  the  function  of  the  right  lung.     The  lung  may  be  eve?  "3 
so  far  compressed  as  to  entirely  cease  to  functionate.     If  the  cyst  develogn 
upon  the  lower  surface  of  the  liver  it  will  grow  downward,  and  may  more  c::^ 
less  completely  fill  the  abdominal  cavity.    By  pressure  upon  the  liver  sul^stanc:^ 
the  liver  tissue  overlying  the  cyst  gradually  undergoes  atrophy.     Jaundice    "5 
only  occasionally  produced  by  pressure  upon  the  biliary  passages.      Severn 
accidents  may  happen  during  the  existence  of  echinococcus  cyst  of  the  live?^ 
The  cyst  may  be  ruptured  by  external  violence  in  one  of  several  dircH'tioi^ 
It  may  become  infected  with   pyogenic  microbes  and  undergo  suppuratio 
The  worm  may  die  and  cease  to  grow,  the  cyst  may  undergo  atrophy  and  spo-^ 
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t&Deoits  core,  its  contents  being  changed  into  material  resembling  that  fonnd 
in  a  sebaceous  cyst  or  its  contents  may  become  ea  lei  lied.     Pi-esaiire  U}>on  the 
inferior  vena  cava  may  produce  ascites.     If  the  cyst  is  ruptured  by  trauma, 
or  sprmtaneously  ]^ierforates  l>v  pressure  into  the  lung,  the  cysts  may  be  coughed 
lip  and  partly  evacuated,    Sucli  a  rupture  is  attended  by  the  danger  of  asphyxia. 
Rupture  into  the  general  cavity  of  the  fjeritjonenni  may  resvdt  in  severe  sys- 
temic poisoning  from  the  ahsnriiti<»n  of  toxic  products  in  ihc  nature  of  ptnjnains 
contained  in  tlie  cystie  tluid,     Sueli  ruptures  are  always  follnvved  by  a  char* 
acteristic  outbreak  of  urticaria  upon  the  skin,  and  this  symptom  is  of  consid- 
eraVde  diagnostic  vabie.     If  the  cyst  is  alive,  rufifure  into  the  {Teritoneal  cavity 
may  be  atTouipanied  by  disseminated  cx-liincKMX'cns  of  the  perittnieiim.     If  the 
cyst  is  already  infected  with  pyogenic  germs,  rupture  into  the  {Teritoneal  cavity 
will  lie  followed  by  fatal  peritonitis.     The  cyst  nuw  rupture  into  any  pirtion 
of  the  aliuientary  canab  or  into  the   urinary   passages,  rarely  outwardly   by 
perforation  of  the  abdoniinal  wall.     Perforation  into  any  of  the  large  blcHxl- 
vesspls  of  tlie  abdomen  is  also  |KKssiblp;  and  if  the  cyst  is  in  a  c<mdition  of 
suppuration,  such  perfi»ration  will  be  folh»wed  by  pyemia.     Kuptiire  into  the 
biliary  passages  n»ay   Ik?  followed  liy  one  of  two  results:  If  nnniufcfted   bile 
\  access  to  the  cyst  in  considerable  quantity,  the  life  of  the  worm  will  I>e 
*trf>ml,  and  thus  s|Kmtaneons  cure  may  rxTur.     If  tlje  bile  is  infected,  sup- 
alioD  of  the  cyst  will  result.     As  already  noted,  echinfjcoccus  is  a  rare  dis- 
ia  the  United  States*     Only  a  few  eatses  are  observed  each  year  in  the 
•riofis  hoispital.s  of  the  city  of  New  York.     The  patient  Avith  ecliimx'occus 
'7'^t  0/ fhe  liver,  whose  picture  appears  in  tlie  text,  was  a  patient  in  the  New 


hn.  24. 'ErRrNococrus  Ctst  of  the  Liver.     (New  York  Hospital,  Bcrviw?  of  Dr.  Frank  HarUey.) 


fork  H^o«ipital  under  the  care  of  Dr.  Frank  Hartley,  During  the  ten  years 
Ithit  1  Avorked  in  the  R^msevclt  Hospital  only  a  very  few  cases  occurred. 
[During    the  past  ten  years  five  or  six  cases  only  have  been  observed  in  the 

Kew  TotIc  Hospital. 

The  'W'onu  once  having  made  its  home  in  the  liver,  the  duration  of  the  dis- 
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ease  is  variable.  In  general  its  progress  is  exceedingly  slow.  Its  duration  is 
placed  by  various  authors  as  between  two  and  thirty  years,  and  several  observers 
who  have  seen  many  cases  believe  that  when  echinococcus  of  the  liver  appears 
during  adult  life  it  has  frequently  been  acquired  during  childhood.  The 
course  of  the  disease  varies  also  a  good  deal,  according  to  whether  nipture 
takes  place  into  the  j^eritoneal  cavity.  Such  rupture  is  followed  by  imraediate 
death  in  ninety  per  cent  of  the  cases.  Rupture  through  the  abdominal  wall 
is  attended  by  a  mortality  of  ten  per  cent  (Cyr). 

Symptoms. — Generally  speaking,  echinococcus  cyst  which  forms  in  the  cen- 
tral portion  of  the  right  lobe  of  the  liver  produces  no  symptoms  at  all  for  a 
long  time.  When  the  tumor  has  attained  such  a  size  that  it  begins  to  interfere 
with  the  functions  of  other  organs  by  pressure,  then  certain  symptoms  will  be 
develoi)ed,  due  partly  to  mechanical  causes,  and  these  symptoms  will  vary  ac- 
cording to  the  organs  or  structures  which  are  compressed.  The  most  striking 
sym])toms  are  produced  when,  as  not  infrequently  happens,  the  cyst  liecoraes 
infected  with  ])yogcnic  germs.  The  patient  will  then  become  more  or  less  pro- 
foundly septic;  he  will  suffer  from  loss  of  flesh  and  strength  with  fever,  with 
abdominal  j)ain  and  tenderness  combined  with  the  symptoms  of  pressure  upon 
the  surrounding  organs.  If  the  cyst  grows  upward  toward  the  pleural  caviar, 
so  that  the  heart  or  the  right  lung,  or  both,  are  seriously  compressed,  the 
patient  will  suffer  from  dyspnea,  from  irregular  action  of  the  heart,  and  somC' 
times  from  a  cough.  If  the  cyst  grows  downward  and  compresses  the  kidney 
or  the  ureter  the  jjatient  may  suffer  from  albuminuria,  possibly  from  pressure 
uj)on  the  ureter,  from  hydronephrosis.  In  addition,  perforation  in  one  of 
many  directions  is  one  of  the  jirobabilities  of  the  later  stages  of  the  diseaea 
Some  of  the  possible  results  of  such  perforation  have  already  been  indicated 
Further,  it  may  be  said  that  perforation  into  the  pleura  direct  is  usually  fatal 
That  perforation  into  the  lung  may  be  followed  by  chronic  or  septic  pneumonia, 
sometimes  by  sudden  asphyxia.  Perforation  into  the  stomach  or  intestine  may 
be  followed  by  the  passage  of  cysts  per  rectum^  or  they  may  be  vomited ;  then 
will  also  be  the  signs  of  circumscribed  peritonitis  more  or  less  marked.  Per 
foration  into  the  urinary  passages  is  sometimes  followed  by  blocking  of  the 
ureter,  or  of  the  internal  orifice  of  the  urethra.  When  the  cyst  has  grown  to 
such  a  size  that  it  forms  a  palpable  tumor  in  the  abdomen  the  following  cha^ 
aeters  may  be  noted :  The  tumor  is  evidently  connected  with  the  liver;  iH 
surface  is  smooth ;  in  sh&pe  it  is  more  or  less  globular,  and  gives  the  senat- 
tion  to  the  examining  hands  of  a  tense  fluctuating  tumor.  The  sign  so  cowr 
monly  described  as  being  characteristic  of  echinococcus  cyst  of  the  liver— 
namely,  the  peculiar  jellylike  vibration  transmitted  to  the  fingers  when  tl» 
cyst  is  lightly  tap])ed  or  pushed  from  side  to  side — is  absent  in  a  large  propofr 
tion  of  cases.  Thus,  for  example,  Finsen,  who  had  examined  two  hundred  ani 
thirty-five  cases,  was  unable  to  detect  this  sign  in  any  of  them.  The  cystliii 
character  of  the  tumor  even  may  not  he  recognized  on  palpation,  the  wall  fli 
the  cyst  may  be  thick  and  firm,  and  may  contain  fluid  under  such  tension  thil 
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the  mass  feeU  like  a  i^olid  tiniinr.  Fpm  fx*rciissi(m  the  cyst  prives  ahsolule 
flatness.  If  no  irjtliimiiuUory  adhesions  exist  to  the  mirrounrliBg  strijetures 
ihe  cyst  will  move  with  respiration  with  the  liver.  Although  the  diagnosis  of 
eehboc<x*eiig  cyst  of  the  liver  can  iisiinlly  he  ninde  with  eertainty  hy  the  use 
of  au  H^pirating  needle  from  the  physieal  and  elieiiiieal  ehnraeters  of  the  fhud, 
anJ  fn'ni  tlie  preseiiee  of  the  liooklets  as  seen  imder  the  niieroscofje,  yet  this 
mean^  t>f  diagnosis  is  generally  not  }K'rnjissihk\  The  dangers  of  the  est-ape 
o{  the  irritating  and  poisoiiuiis,  fretpiejitly  infeetiuns,  cyst  eontents  into  the 
ffw  cavity  uf  the  pcritonenni  are  so  great  that  nnles8  the  surgeon  has  Lis 
patient  tipou  the  oix^rafing  tahle  and  nnder  ether,  the  introdnction  of  an  aspirat- 
iog  ii€cille  would  l>e  entirely  nnjastitiahle,  and  under  these  eondilions  aspira- 
tiott  offers  no  advantages  over  an  asejjtie  ah<hiiiiinal  ineision,  sinee  the  treat- 
inenl  of  the  condition,  no  matter  what  the  eliaraeter  of  tlie  cyst^  is  purely 
surgical  As  already  indieated,  the  diagnosis  of  suiipiiraliun  in  the  eyst  is 
esM'.  There  will  Ik*  the  Instory  of  a  ehmnie,  very  slnwly  growing  tumor  of 
iIm*  liver,  whirh  has  prohahly  up  to  that  time  not  seriously  interfei'ed  with  the 
jejenrnd  health.  When  tlie  eyst  lieeomes  infeeted  tlie  patient  will  rhi'velnp  the 
*\pi^  uf  im  iii{ra-al*dujiiinal  iutlanmiation  more  or  less  marked,  togetlier  with 
llKuseof  acute  or  chronic  sepsis.  The  avenue  wherehy  the  surgeon  approaches 
an  edanoeoeeus  eyst  for  o]>erwticjn  will  depeml  u]ion  tlie  situation  of  the  cyst. 
If  it  jirt*Si*iits  bencalh  the  anterior  alMJominal  wall  in  front,  the  incision  will 
kiuatle  here.  If  it  has  grown  haekward  and  upward  between  the  liver  and 
the  diaphragm,  the  resection  of  one  or  more  rihs,  suture  of  the  parietal  plciu'a 
to  the  diaphragm,  and  incision  of  the  diaphragm  will  he  the  route  followed. 
The  differential  diapiosis  of  echintxMK!CUs  of  the  liver  from  other  contlitions 
in  this  region  may  he  very  easy,  or  in  some  cases  difficult  or  imp^issihle.  Much 
will  Jp[)end  upon  tlie  former  history  of  the  case.  In  cases  uf  abscess  of  the 
liver  there  w^ill  l>e  a  history  of  an  injury,  of  dysentery,  of  gall-stone  disease, 
of  appendicitis,  or  of  some  one  of  tlie  other  causes  already  enumerated  for 
liver  ahseesi*.  Tumors  of  the  kiilney  or  inflamiiiation  of  l!ie  kidney  will  usu- 
ally give  a  history  pointing  to  disease  and  disturbance  of  the  gen i to-urinary 
apparatus,  and  the  tumor,  if  large  and  readily  palpable,  will  exhibit  the  ana- 
tomical and  physical  peculiarities  already  indicated.  An  enlarged  gall-bbulder 
will,  if  palpable,  usually  be  readily  recognized  as  such,  althongh  eases  have  been 
(faeriWd  in  which  ecliinoeoccus  cysts  formed  pendent  tumors  which  could  not 
be  distinguished  from  a  gall-bladder,  A  history  pointing  to  disease  of  the 
biliary  passages  can  usually  be  obtained.  The  diagnosis  of  erbinococcus  of  the 
livff,  |rresenting  yiosteriorly  and  su]t])uratiiig,  from  sulipbrenie  abscess  and 
einpyeiutt  thoracis  can  usually  he  made  from  the  history  of  the  case.  The 
ktu^  histnr}*  of  an  enbirgeua:nt  of  the  liver  in  echinococcus;  the  causative  fac- 
tors ttmnaonly  present  in  subphrenic  abscess,  an  injury,  or  diseases  such  as 
ipppn<licitis,  perforative  lesions  of  the  stomach  and  duodenum,  acute  inflam- 
mation of  the  biliary  passages,  etc,,  as  descrilied  under  Subf>brenic  Abscess. 
In  eni[)yema  a  pneumonia  has  often  preceded,  or  the  attack  has  commenced  as 
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a  typical  acute  pleurisy  with  acute  stabbing  pain  in  the  side,  etc  (see  Empy- 
ema), or  some  septic  disease,  or  typhoid  fever,  or  some  equally  evident  causa- 
tive factor,  appendicitis,  or  an  open  wound  of  the  pleura.  In  case  of  doubt, 
the  introduction  of  an  aspirating  needle  as  described  under  the  diagnosis  of 
subphrenic  abscess  is  permissible,  especially  if  the  surgeon  is  prepared  to 
operate  then  and  there,  should  pus  be  present  The  characters  of  the  exudates 
and  their  situations  are  sufficiently  described  elsewhere. 

Hultilocular  Echinoooccus. — In  this  form  of  the  disease  a  greater  or  less 
area  of  the  liver  substance  is  inhabited  by  numerous  small  cysts.  The  process 
is  attended  by  the  production  of  much  new  firm  connective  tissue,  so  that  the 
tumor  formed  is  very  hard.  Upon  section,  this  firm  stroma  is  honeycombed 
with  minute  cysts;  sometimes  the  central  portion  of  the  mass  undergoes  degeo- 
eration  and  softening.  The  growth  may  cause  some  enlargement,  but  rarely 
great  deformity  of  the  right  lobe  of  the  liver.  Should  such  a  condition  be  met 
with,  the  only  useful  treatment  is  excision  of  the  entire  mass  in  healthy  liver 
tissue.  Should  this  be  impossible,  nothing  of  much  value  can  be  accomplished. 
Amyloid  degeneration,  hypertrophic  cirrhosis,  and  enlargement  of  the  liver 
from  valvular  disease  of  the  heart  present  concomitant  signs  and  symptoms^ 
such  that  tliey  are  not  likely  to  be  confounded  with  echinococcus.  Enlargement 
of  the  liver  from  heart  disease  may  pulsate. 

Note. — The  finer  points  of  distinction  between  echinococcus  multilocularis 
and  the  ordinary  form  call  for  further  investigation;  the  larval  form  or  mul- 
tilooular  echinococcus  is  the  "  gallertkrebs,"  "  alveolar  colloid,"  or  "  colloid 
cancer,"  usually  found  in  the  liver  and  reported,  in  man,  especially  for  Russia, 
Bavaria,  Switzerland,  Wiirtemberg,  Austria,  the  Alps,  and  Baden  (C.  W.  StikSi 
Osier's  "  Modern  Medicine,"  vol.  i,  page  578.     Lea  Brothers  &  Co.,  1907). 


CYSTIC  TUMORS  OF  THE  LIVER  OTHER  THAN  ECHINOCOCCnS 

A  variety  of  cystic  tumors  have  in  rather  rare  cases  been  observed  in  the 
liver.  They  arc  usually  slow-growing  tumors,  which  may  in  time  attain  con- 
siderable or  even  a  large  size.  They  commonly  appear  near  the  free  border 
and  iijwn  the  convex  surface  of  the  liver.  It  will  usually  be  quite  impossiUe 
to  differentiate  them  from  echinococcus  before  opening  the  abdomen.  The 
following  types  of  cysts  have  been  reported :  General  cystic  degeneration  of  the 
liver  with  the  formation  of  innumerable  cystic  cavities  in  the  liver  substance, 
the  individual  cysts  l)eing  of  small  size.  When  foimd  at  operation  they  art 
to  be  let  alone ;  the  condition  is  not  exceedingly  rare,  and  resembles  and  il 
sometimes  associated  with  a  similar  condition  in  the  kidney.  Small  isolahi 
cysts  are  sometimes  observed  on  the  surface  of  the  liver.  They  have  no  sen- 
ous  significance,  and  may  be  let  alone.  Cavernous  angioma  of  the  liver  il 
not  very  rare;  six  or  more  cases  have  been  operated  successfully  by  varioM 
surgeons.     Dermoid  cysts,  retention  cysts,  containing  bile.     Cysts  lined  witk 


OflHima  of  the  Liver, — The  formation  of  single  or  multiple  giimmata  in  the 
liver  Is  a  niit  very  unetmimon  lesion  of  tertiary  syphilis.  DiflFuse  syphilitic 
be^mtitis  is  without  surgieal  iritei-est.  The  l(x*alized  affections  oeenr  either  as 
siigk  or  ni tilt i pie  gummatous  nodnles,  varying  in  size  from  a  jiea  to  a  hen's 
^(ir  a  fist,  or  as  bands  of  Hvphilitic  infiltration  extending  from  the  depths 
of  tlr  organ  to  tlie  surface,  Wliile  the  gumma ta  of  the  liv^er  frequent ly  undergo 
necrotic  elianges,  softening  and  breaking  down,  aueb  as  commonly  occurs  in  the 
etse  of  external  gummata,  is  rare;  eondensahon  of  tissue  is  the  rule.  A  few 
g<»ft^ufiiniafa  Ijave  been  fnnnd  at  autopsy.  The  vicinity  of  the  sus^iensory  liga- 
nu'Dtof  fhe  liver,  and  of  the  p*rtu  hej>atis,  and  along  the  course  of  ibe  brouclies 
of  the  portal  vein  are  the  favorite  sites,  although  isolated  or  multiple  guui- 
mAtfl  may  f»ecur  along  the  free  border  or  U|x>n  the  up])er  surface  of  tlie  right 
lobe.  The  liver  is  generally  enlarged;  in  some  cases  greatly;  in  others,  if  the 
diseaae  is  advanced,  contraction  of  the  dense  new  etmneetive  tissue,  regularly 
fonrjed  as  a  part  of  the  process,  may  even  cause  marked  diminution  in  size. 
Wkn  the  affection  consists  of  isolated  gununata,  a  hard,  distinctly  palpable 
tunior  may  be  formed.  Tillmans  removed  a  gniuma  from  the  liver  as  large 
19  a  roan's  fist  with  good  results.  Tlie  tumor  was  removed  with  the  cautery 
aftCT  permitting  it  to  grow  fast  to  the  abdominal  wound.  Before  removal  it 
WW  believed  to  1>e  a  sarcoma.  When  the  process  is  associated  with  the  pro- 
dudioBof  bands  of  firm  connective  tissue  running  in  various  directions  through- 
out the  sul>stance  of  the  organ,  the  surface  of  the  liver  may  be  divided  into 
irpe^ilar  lobules;  in  some  eases  a  portion  oi  liver  tissue  may  thus  l)e  is«:>lated 
from  the  remainder  of  the  liver,  forming  a  more  or  less  movable  tumor  attached 
to  tk*  liver  by  a  bridge  of  conne<^tive  tissne.  The  liver  may  be  divided  up  into 
lokilatcd  masses  of  liver  tissue  separated  by  dense  cicatricial  bundles;  tlie  con- 
dition has  been  called  l>otryoid  liver,  from  its  supposed  resemblance  to  a  bunch 
ofpaped.  When  the  syphilitic  process  causes  pressure  upon  the  jjortal  vein 
ftscitea  may  be  present.  Jaundice  is  rarely  observed,  unless  the  process  is  dif- 
fuse, resembling,  then,  in  causation  tlie  jaundice  of  cirrhosis.  The  symptoms 
ml  signs  of  gumma  of  the  liver  are  rarely  so  distinctive  as  to  enable  one  to 
mib  a  positive  diagnosis.  The  most  constant  jihenomenon  other  than  en- 
krproent  of  the  liver,  with  the  formation  of  one  or  more  biird,  palpable  tumors, 
sensitive  on  pressure,  is  pain.  In  the  earlier  stages  pain  may  be  slight  or 
aWiit,  but  the  formation  of  eon  tract  ing  Imuds  of  connective  tissue  causing 
de|fre8sions  and  inequalities  of  the  liver  surface,  sometimes  with  a  perihepa- 
titis and  adhesions  to  surrounding  structures,  is  regularly  accompanied  by 
pain.  The  pain  may  be  constant,  heavy,  and  dragging,  referred  to  the  whole 
liver  region  or  to  a  particular  part.     There  may  be  sudden  exacerbations  of 
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twenty  one  years  oLL  He  was  not  eiifliprtic.  He  Itad  luid  a  sense  of  di 
furt  und  dull  puin  in  the  liver  for  six  months.  The  liver  was  notably  euhirge( 
Tlie  nodides  were  hard,  nifher  siensilive  on  jtresi^ure,  and  felt  as  lar^e  a?*  heuj 
eggs  or  larger.  Under  vigorous  antisyjihiliHc  treatment  the  no<lnles  diiniQ 
isbed  rapidly  in  size,  and  the  pain  and  diseomfort  aulKsided,  At  the  end  a 
three  weeks  lie  considt^red  liimsc^lf  well,  h:*ft  tlie  liospital,  and  withdrew  fwl 
oUservatioD.  When  first  seen  in  the  later  stages  f»f  the  disease  amelioratio 
of  symptoms  may  be  expeeted  from  treatnu-nt.  The  destriictiou  of  ]m 
tisane  is,  of  conrse,  permanent,  lu  any  ease  when  the  diagnosis  of  eauce? 
not  positive,  it  ran  do  no  harm  and  may  do  good  to  put  the  patient  upl 
innnctions  and  KI  internally. 
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The  benign  solid  tumors  of  the  liver^  witii  tlic  exception  of  adenoTiia,  are 
IBpeal  rarities,  at  least  as  far  as  prodiieing  syniptoins  ainl   opt^Tability   are 
There  have  been  observed   tibniriia,  ini^ioriiii,  a  iibrutuyonia  lipin 
ntodes  sarcoma todes  (Sklifosowski),     The  adenoTimta  are  of  two  kiiid.s:  nod- 
itir  adenomatous  hv^ierplasia  of  llie  liver  not  amenable  to  stirgical  Ireatmeiit, 
ifttl  circumscribed  tubular  atleuunmta.     As  isubited  tumors  uf  tlie  li\'er  these 
liit^  l>een  suceessfullv  removed  l»y  a  unmber  of  surgeons,     Tbey  may  unflergo 
n(vn>ns  or  cystic  degeneration.      Krrn  reun»V€Ml   a  5npjM)se(!   adennnia  which 
iTi'VeJ  to  be  due  to  infect iim  of  the  liver  with  eoeriiliji,  a  fnriu  of  Iniiior  rare 
man,  but  coninion  among  certain  herbiv(*i'inis  animals^  notalily  ralibits  ( psoro- 
Cancer  of  the  Liver. — Primary  canrer  of  flu*  liver,  the  mdy  tyjie  possessing 
loy  aiir^ieal    infen-^t,   is  mneb   nmre   rare   than   the   seeon<h*ry    variety.      The 
Bn-r  w,  a.H  has  already  b>een  indicated  in  njany  places  in  this  book,  a  very  com- 
kHm  ptAsirion  for  the  formation  of  metastatic  tninors  in  eases  of  cancer,  no 
m\h*T  what  tlie  situation  of  the  primary  growth.     They  are  rather  mure  apt 
"ivur  as  complications  of  cancer  of  tiie  stoniach  and  intestine,  uterus,  biliary 
fii^age^,  thiin  of  cancers  situated  elsewliere,  tliough  very  common  after  eantvr 
rf  tlif  l/reast.      These  secondary  cancers  of   the  liver   occur  as   disseminated 
JnW  and  as  massive  infiltratiouSj  ami  are,  of  eonrse,  in  no  ease  suitable  f»>r 
♦Tative   rt'inuval.      One  of  their  diagnostic    features   is   tliat   the   nodules   in 
lirrr  often  are  distinctly  depressed  or  imdiilicated  in  their  centers,  as  dis- 
lie  by  palpation.     The  primary  mnmfi  of  the  liver  are  usnally  of  the 
IfJK  of  adenocarcinoma.     They  may  be  single  or  nndfiple^  and  uuiy  originate 
1^  ijMlirate*!  from  carcinomatous  degeneration  of  an  adt^noma*     They  may  occur 
in  the  liver,  more  often  in  the  right  hjl»e,  sometimes  as  an  isolated 
nodule,  sometimes  as  a  diffuse  careiuomatons  infiltration.     The  for- 
tkme  are  capable  of  ofx'rative  removal,  and  then  only  in  the  rare  cases 
e  tlie  lunior  is  at  or  near  the  frc*t^  l)order  of  tin*  liver  and  haiqjens  to  he 
md  as  a  palpable  nodnle  very  early   in  the   disease.      When   cnncerous 
ia,  ascites^  emaciatiou,  rlisturbauces  of  digestion^  obstruction  of  the  pjr- 
circulation,   dilated   snVicutaneous   veins    iu    the   abdominal    wall,   anemia^ 
uiidifi%  and  the  other  symptoms  of  advanced  cancer  of  the  liver  are  ]irej^eutj 
(lia^K*sis  is  usually  only  too  plain,  notably  in  the  presence  of  a  massive 
W  of  the  liver,  and  no  oi:)erative  treahuent  of  a  curative  eharacter  is  j>ossi- 
t    Tl»e  number  of  eaneers  of  the  liver  opcrati^d  upon  successfully  is  very  few. 
ItKll   Terrier  and  Auvray  collected  fifty- two  o|KTations  for  tiunors  of  the 
r.     Of  these,  nine  were  primary  cancer  of  the  liver.     One  case,  that  of 
Lcler,  was  well  at  the  end  of  seven  years.     A  case  of  Terrier  was  well  at 
pcd  of  five  months.     In  lt+04  Leonard  Freeman  (lyaiisadionfi  of  the  Amcr- 
n  Surgical  A^ociation)  reported  a  case  of  primary  adenoi-arcinotna  of  the 
Idle  of  the  liver.     The  tumor  was  the  size  of  a  fist  and  was  solitary.     The 
mtki  was  a  vigorous  man  of  twenty-seven  who  had  suffered  for  a  year  or 
fr^jni  a  feeling  of  lieaviuesa  and  moderate  pain  in  the  region  of  the  galb 
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bladder,  accompanied  by  slight  jaundice  and  marked  indigestion.  Removal  oJ 
the  tumor  was  followed  by  good  health  and  freedom  from  recurrence  for  ti 
least  sixteen  months.  In  this  case  the  tumor  was  palpable  as  a  hard  irr^lax 
mass,  apparently  no  larger  than  a  walnut,  though  really  much  larger,  occupy- 
ing the  situation  of  the  gall-bladder  and  moving  with  the  liver.  Keen  removed 
successfully  a  primary  cancer  of  the  anterior  border  of  the  right  lobe  of  the 
liver.  The  patient  suffered  a  recurrence.  McArthur  in  1904  reported  a  sufr 
cessful  case  of  adenoma  or  adenocarcinoma  of  the  liver,  probably  the  latter. 
The  patient  was  alive  and  well  three  years  and  a  half  after  the  operatiwL 
When  during  the  cancerous  age  we  discover  a  single  nodular  firm  tumor  of  the 
liver,  with  no  special  symptoms  to  suggest  its  character,  it  is  very  probably  a 
cancer.  If  we  wait  until  positive  diagnostic  signs  and  symptoms  are  present, 
we  can  no  longer  benefit  the  patient 

Sarcoma  of  the  liver  is  common  as  a  secondary  tumor,  notably  in  melano- 
sarcoma.  As  a  primary  growth  it  is  much  less  frequent  than  carcinoma,  and 
has  only  very  rarely  been  operated  u]X)n. 

FLOATING  LIVER,  HEPATOPTOSIS.     DISLOCATION  OF  THE  UVEIL 
DEFORMITIES  OF  THE  LIVER 

As  a  part  of  a  general  enteroptosis,  the  free  border  of  the  liver  may  descend 
a  variable  distance  below  the  free  border  of  the  ribs.  The  condition  is  usually 
observed  in  women,  but  is  also  seen  in  men.  These  patients  have  flabby  and 
relaxed  tissues,  they  have  sometimes  suddenly  lost  much  flesh.  Among  women 
there  will  often  be  a  history  of  several  confinements;  the  abdominal  wall  will 
be  found  thinned  out,  often  pendulous.  The  muscular  and  tendinous  struc- 
tures of  the  abdominal  wall  do  not  afford  proper  support  for  the  viscera.  The 
normal  firm  padding  of  fat  within  the  abdomen  is  wanting,  the  visceral  liga- 
ments are  feeble  and  stretched.  Movable  kidney,  neurasthenia,  and  digestim 
disturbances  are  often  present.  The  descent  of  the  liver  is  variable;  it  may  ei* 
tend  to  the  umbilicus  or  even  to  the  right  iliac  fossa.  Usually  no  difficulty  exiati 
ill  the  diagnosis.  The  liver  dullness  commences  at  a  lower  point  than  normal 
above.  The  lower  border  of  the  right  lobe  is  usually  palpable,  or  can  be  mapped 
out  by  })ercussion.  The  tumor,  if  the  abdominal  walls  are  much  relaxed,  can 
be  pushed  upward  into  its  normal  position,  or  nearly  so.  When,  as  sometime! 
happens,  there  is  a  transverse  furrow  across  the  elongated  right  lobe,  the  lowtf 
portion  may  he  mistaken  for  a  movable  kidney,  a  gall-bladder,  or  a  movahh 
tumor  of  the  omentum,  etc.  Cases  have  been  described  in  which  the  liver  h$i 
entirely  left  its  normal  situation  beneath  the  diaphragm  and  descended  to  tta 
lower  part  of  the  abdomen,  usually  rotating  at  the  same  time,  so  that  the  frea 
border  looked  to  the  left.  Tn  such  cases  the  intestines  would  find  their  way 
between  the  liver  and  the  diaphragm,  producing  a  band  of  tympanitic  reao- 
nance  between  lung  and  liver.  When  the  liver  is  very  movable  under  tbeai 
conditions  of  displacement,  it  is  spoken  of  as  floating  liver.     If,  as  very  rardb( 


»ap|X*Ti-S  it  l>ecoiiiPs  fiNod  by  ndliesions  hi  an  iiliKirnial  ]>liice,  it  is  railed  n  dis- 
Ucatni  liver,  A  peeutiar  dcfMniiity  nf  the  ri|iht  IkIh'  of  the  liver  is  soiiictiujes 
ciWrvct]  in  women.  The  ri^rht  h*hc  extiiuls  iluwjnv;u"«l  [11  a  toiigue-shaiieJ 
prolongation  a  variuWe  distinjce,  a  furniw  mnv  form  aeruss  such  a  prolongation, 
auJ,  becoming  grii dually  dix^per,  tite  tip  of  lla>  tongue  of  liver  tissue  may 
finally  eonie  to  lie  united  to  the  reioaimhr  of  the  rif^ht  lolto  l>y  a  eonstrieted 
bfidgp-  Abj^orpt!<»n  and  atrophy  of  this  hridire  may  oeeiir,  loavinii;  a  dejieTKlent 
lobule  hanging  as  a  frtvly  muvahle  mass  eoiniet*ted  merdy  Uy  eoimeetive  tissue 
wiili  the  remainder  of  the  liver.  The  eonnection  of  sneli  a  tumor  with  the 
liver  may  not  he  easy  to  estaldish  hy  physical  exauiiiuitiou.  The  inter^tine 
mdj,  «3  staled,  interpose  itself  Ivetween  tlio  eUm^ated  liver  and  the  alKlouiinal 
Willi  This  dofonuity  of  the  liver  is  produced  hy  the  pressure  of  ti^jht  corsets; 
itisoci'asionally  seen  in  nuich  less  marked  degree  in  men  who  wear  habitually 
I  tigbt  belt  (eorset  liver).  Two  eases  of  comreiiital  deforiuity  of  the  left 
Wieof  the  liver  are  reported  (Laji^eubuch,  llauunoml).  in  Ihuumoud's  ease 
\y\eh  lobe  of  the  liver  was  ehmgatcd  in  11  tnugne-shapcd  project  ion*  which 
exIi'Dflcd  across  I  be  abtl*tmen  a«  far  as  tlic  siileem  "  A  feeliui^  of  distention 
8T1 J  pressure  in  the  eivigastriuui,  palpi  ta I  ion  of  the  heart,  and  dysjmea,  had 
bft?ii  prrmiinent  syiuptonis  from  which  she  bad  suffered  fn*ui  her  earliest  reeol* 
ktion*"  When  standin*]?  upright  and  hnugry  tlu*  sym[>toms  disappeared. 
TWy  were  always  pres€*nt  when  lyiug  on  \wy  back.  The  stoinaeh  was  disjdaced 
diivnward.  Heseetion  of  the  elongated  left  hd>e  was  followed  by  disappear* 
oDceof  die  symptoms  (Ilammondj  Afinals  of  Surgery^  January,  1905). 

DISEASES    OF    THE    BILIARY    PASSAGES 

General  Hemarks. — Tlie  size,  shape,  aud  position  of  tlte  galbbladder  vary 
nnder  aornial  as  well  as  under  pathological  conditions,  ilost  eo^unrmly  the 
pll-Uadder,  or  at  least  its  fundus,  lies  beneath  the  ninth  costal  cartilage,  and 
inflv  lie  exposed  readily  through  an  incision  ]iassing  downward  from  this  poinf, 
ibiBgh  or  along  the  outer  border  of  the  right  rectus  muscle.  Under  normal 
<y>iii)itions  the  gall-bladtler  reaches  to  or  projects  a  little  below  the  free  border 
of  the  right  lobe  of  ibe  liver.  Un«ler  pathological  conditions  the  size  aud  situ- 
ation of  the  gall-bladder  with  reference  to  the  free  Viorder  of  the  liver  varies 
pe»tly.  When  dilated  as  the  result  of  disease  it  may  project  aa  a  sausage- 
iiiZ\V{\  or  pear-sbai'ed  tumor  several  inches  beh*w  the  bonier  of  the  liver,  or 
wen  as  b»w  as  the  iliac  f(»ssa.  It  may  even  l>econre  so  large  as  to  ho  mistaken 
(or  an  ovarian  cvst.  On  the  other  baud,  as  the  result  of  inflaiamation,  ihe 
piiMladder  may  undergo  an  almost  complete  atrophy  and  exist  as  a  small 
Dfihhin  \\ii  Inrger  than  the  last  two  joints  of  one's  little  tinger,  or  as  a  mere 
^►rd.  Jeqily  hidden  beneath  the  liver,  and  so  buried  in  adhesions  that  it  may 
lie  Jitficalt  to  identify  after  the  abdomen  is  opened.  The  gall-bladder  luay 
»l^  '»e  rf/^placed  out  of  its  normal  relations  hy  adhesion;  it  may  he  drawn  to 
^<?  rii^ht  or  to  tlie  left,  or  posteriori v,  so  as  to  lie  (i>  one  siclc  of  the  kidney 
ITS 
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in  the  lumbar  region.  The  gall-bladder  varies  in  tliiekness  under  patbologica 
conditions  as  well  as  in  tlie  consistence  of  its  walls.  In  conditions  of  acut 
distention  and  acute  inflammation  it  may  be  thinned  out,  so  that  it  is  hardl; 
possible  to  pass  a  suture  without  puncturing  its  lumen.  Under  such  condition 
the  wall  of  the  gall-bladder  may  be  as  friable  as  blotting  paper.  When  th 
seat  of  chronic  inflammatory  tliickening,  the  wall  of  the  gall-bladder  may  b 
a  quarter  of  an  ineli  or  more  in  thickness,  and  as  dense  and  hard  as  cartilage 
Considerable  variations  exist  in  relation  to  the  under  surface  of  the  liver. 
The  gall-bladder  throughout  the  greater  part  of  its  length  may  have  an  almosl 
complete  peritoneal  investment  nearly  to  the  beginning  of  the  cystic  duct  Li 
other  cases  the  gall-bladder  will  be  closely  adherent  to  liver  substance,  partijy 
embedded,  in  fact,  in  the  liver  over  its  entire  upper  surface.  In  the  fizit 
group  of  cases  the  gall-bladder  will  be  very  movable,  and  its  extirpation,  it 
eluding  its  peritoneal  covering,  may  he  very  simple.  In  the  latter  group  tk 
gall-bladder  will  be  entirely  flxed,  and  its  extirpation,  unless  done  by  the  wak 
peritoneal  method,  may  be  diflicult  and  attended  by  troublesome  hemorrhigi 
from  the  liver  substance.  It  is  better  in  any  case  when  removing  the  gaft 
bladder  to  begin  by  ])laeing  a  clamp  on  the  cystic  duct,  beyond  any  stOM 
which  may  be  impacted  in  the  duct ;  to  place  a  second  clamp  distal  to  the  finti 
divide  the  duct  and  make  the  dissection  of  the  gall-bladder  from  the  duct  t( 
the  fundus.  Much  troublesome  bleeding  may  thus  be  avoided.  The  cyadi 
artery  which  supplies  the  gall-bladder  with  blood  divides  close  to  the  begil 
ning  of  the  cystic  duct  into  two  branches,  one  of  which  supplies  the  peritcnd 
surface,  the  other  the  hepatic  surface  of  the  gall-bladder. 

The  lymph  channels  of  the  gall-bladder  are  few^;  one  lymph  gland  is  at  A| 
junction  of  the  gall-bladder  with  the  cystic  duct;  a  second  is  at  the  points 
union  of  the  cystic  and  hepatic  ducts,  and  there  are  several  small  glands  wh 
receive  their  lymph  from  the  common  duct  itself.     Murphy  noticed  and 
attention  to  the  influence  which  this  arrangement  has  upon  the  absorpticm  i 
septic  products  in  inflammations  of  diflFerent  portions  of  the  biliary  pas 
The  normal  capacity  of  the  gall-bladder  in  health  is  about  an  ounce  and  a  1 
of  bile.     The  outlet  of  the  gall-bladder  is  the  cystic  duct,  about  an  inch 
length ;  it  leaves  the  gall-bladder  to  the  inner  side  of  a  small  pouch  formed  K 
reduplication  of  the  mucous  membrane  at  the  neck  of  the  gall-bladder  known  f 
the  pelvis.    From  the  junction  of  the  hej)atic  with  the  cystic  duct  to  the  pap 
in  the  duodenum  the  canal  is  known  as  the  conmion  bile  duct.     It  is  ab 
three  inches  in  length.     The  first  inch  lies  in  the  right  border  of  the 
hepatic  ligament  in  association  with  the  hepatic  artery  and  the  portal 
The  remaining  two  inches  lie  behind  the  descending  portion  of  the  duodenv 
the  lower  portion  of  this  second  division  of  the  common  duct  lies  partly  in  1 
head  of  the  pancreas,  and  the  last  three  quarters  of  an  inch  pass  obliq 
through  the  wall  of  the  duodenum  to  empty  through  a  very  narrow  orifice,  1 
papilla  of  Vater  in  the  posterior  wall  of  the  duodenum.     Just  above  the  pap 
the  duct  is  somewhat  dilated,  constituting  the  ampulla  of  Vater.     The  mu 
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twemltraiif  of  flie  cystic  duel  is  llirnwn  niln  folds,  so  tbiil  iii  ccniilitions  of 
kaltlj  it,  is  verv  difficult  to  enter  the  cystic  duct  with  a  prol>e.  Tlie  {wint 
of  the  probe  nearly  always  engages  in  tlie  jjoucli  at  the  neck  of  the  gall4il«dder, 
tlitadT  spoken  of  as  the  jMdvis;  niider  conditions  of  di sense  tlie  eystie  duet 
mat  be  dihited  and  the  fohJs  in  its  niueous  uieudirane  obliterated,  so  that  it  is 
easier  to  pass  an  instrument  through  the  cystic  and  eonnnon  ducts  and  so  to 
the  ttiK>dennni.  When  the  coiunion  duet  has  heen  dihited  hy  the  aceuuudation 
of  bile  behiuil  a  stone  situated  nsually  in  the  aiupulla  of  Vater,  the  caliber 
iiftliethiet  is  often  increased  so  much  as  to  admit  a  medium-sized  forefinger, 
Biid  may  thus  permit  the  most  accnrate  means  of  determining  the  presence 
fir  ab#t*nce  of  a  stone;  this  is  es|x^cially  trne  when  a  cbrouic  pancreatitis  is 
pre^nt — i.e.,  the  7iodtiIar  pant  rr an  sittuihiit's  sfuar,  The  neck  of  the  gall- 
bladdcT  and  the  common  and  cystic  ducts  are  supplied  by  tlic  h»wer  dorsal  and 
two  npyjf^r  ]t]iyl>ar  ucrves,  Tliis  arrangement  accounts  for  the  deep-seated  pain 
felt  iu  the  middle  line  in  cases  of  biliary  colic^  and  also  for  the  accompanying 
spasm  of  the  diaphragm  (Jonas,  Mayo),  Kcbr  calls  attention  to  the  fact  that 
tbe  lymphatic  gland  which  lies  at  the  junction  of  the  cystic  with  the  hepatic 
duct  laay  Ix^come  enlarged  and  indurated  as  the  resnlt  of  inflammation,  and 
m«T  Ihiis  deceive  the  paljmting  fingers  of  the  surgeon,  giving  the  sensation  of 
I  stone.  A  similar  condition  nuiy  exist  in  the  lyinjrh  nmles  along  the  common 
dud  I  have  iKNim  momentarily  deceived  in  this  way  a  nuniber  of  times.  Tn 
exaiaining  the  biliary  jmssages  the  gall-lilad<ler  is  the  guide  to  the  cystic  duct 
tnd  that  to  the  common  duct.  The  conunon  duct  is  palpated  by  slipping  one 
or  more  fingers  through  tlie  foramen  ui  Winslow,  thus  grasping  the  common 
duct  When  no  adiiesiuns  are  present  tliis  inaniiadation  is  very  simple;  wlien 
the  viscera  in  the  vicinity  are  glued  togetlicr,  it  nuiy  involve  a  troublesome 
dis«?ection,  sonietimes  aceompanted  by  annoying  blee<ling.  In  snch  cases  when 
ojjeraling  for  stone  in  the  ctmunon  duct  a  safer  and  more  certain  route  is 
through  the  anterior  wall  of  the  duodenum,  finding  the  papilla,  dilating  its 
orifice,  and  extracting  tlie  atone  by  this  route  (MeBurney),  Be  the  function 
of  tlie  gall-bladder  what  it  may,  its  removal  has  no  effect  npon  the  health  of 
the  iatlividual,  and  since  it  has  corue  to  be  known  that  galbstones  originate 
nearly  always  in  the  gall-bladder,  and  that  the  gall-stones  formed  in  the  hepatic 
duct  are  very  snudl,  and  may  be  generally  disregarded  in  the  treat uieut  of  gall- 
fttntu*  di:w*asf^,  it  has  e<»me  to  he  tlie  general  practi(*e  of  surges >ns  at  the  present 
time  when  operating  for  gall-stones  to  remove  the  galbbladder,  unless  certain 
Sftvittl  contra inilieations  exist,  as  a  nuHler  of  routine,  tliereby  giving  the 
patieut  tiie  best  guarantee  of  future  iunaunity.  This  has  ht*en  the  authors 
practice  for  the  past  ten  years  in  most  of  his  cases.  He  is  aware  that  many 
strrgeona  are  not  in  accord  with  this  view. 

Di8ca§e  of  the  biliary  passages  may  lead  to  Jauudiee  in  a  variety  of  ways: 
TiTst,  inflammatory  swelling  of  the  nnicous  luemhraue  of  the  liiliary  ducts  may 
prod mv  jaundice  by  obstructing  their  lumenn  ;  the  most  siuiple  example  of  this 
form  of  jaundice  <*ccurs  in  the  cases  of  gaslroduodeuitis  commonly  seen  in 
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young  persons,  and  duo  to  a  swelling  from  eatarrhal  inflanunation  of  tha 
mucous  membrane  of  the  duodenum,  extending  probably  slightly  into  Um 
mucous  membrane  of  the  common  duct  with  more  or  less  complete  closure  od 
the  papilla  and  the  retention  of  bile.  Second,  gall-stones  situated  in  the  gall- 
bladder are  not  necessarily  related  in  any  way  to  jaundice;  as  long  as  they 
remain  in  the  gall-bladder  without  a  complicating  infection  and  inflammation 
no  jaundice  will  occur.  But  if  they  give  rise  to  cholecystitis  the  inflammatioi 
travels  to  the  common  duct  and  gives  rise  to  a  cholangitis  and  to  jaundiceL 
Third,  inflammation  of  the  gall-bladder  may  be  attended  with  localized  peri- 
tonitis and  adhesions ;  the  common  duct  may  thus  be  compressed  with  the  pro- 
duction  of  jaundice.  Fourth,  a  large  stone  impacted  in  the  cystic  duct  miy 
compress  the  common  duct  and  produce  jaundice.  In  my  experience  this  is  l 
very  common  occurrence.  Fifth,  the  inflammation  of  the  biliary  passages  mty 
extend  into  the  pancreas  and  cause  a  chronic  pancreatitis  with  jaundice 
(Mayo).  Sixth,  a  tumor,  usually  cancer,  produces  jaundice  by  mechanical 
closure  of  the  common  duct.  Such  a  cancer  may  involve  the  papilla,  the  comr 
mon  duct,  the  head  of  the  pancreas,  or  the  gall-bladder  itself,  and  the  cystie 
duct,  causing  compression  of  the  common  duct  with  obstruction.  A  tumor 
may  also  cause  <)l)structi()ii  l)y  pressure  from  without,  and  thus  jaundice.  Scf- 
enth,  a  gall-stone  situated  in  the  common  duct  produces  jaundice  more  or  lca> 
marked,  according  to  the  degree  of  obstruction  caused  by  the  presence  of  ft« 
stone.  The  jaundice  caused  by  simple  inflammatory  swelling  of  the  mucom 
membrane  of  the  papilla  is  usually  not  very  marked,  and  its  duration  is  rdt- 
tively  short.  Jaundice  caused  by  stone  obstructing  the  common  duct  is  muck 
more  intense,  and  usually  lasts  longer.  It  is  apt,  however,  to  vary  in  intenalj 
from  day  to  day,  since  the  common  duct  is  usually  dilated  above  the  st(HH 
and  from  time  to  time  the  stone  floats  or  is  displaced  a  little,  so  that  son* 
bile  esca])es  beyond  it  (the  ball  valve  stone  of  Fenger).  In  many  cases  d 
common  duct  atone  the  jaundice  is  intermittent.  There  may,  of  course,  be  no 
jaundice.  The  jaundice  produced  by  malignant  disease,  although  commonly 
preceded  by  a  history  pointing  to  gall-stone,  usually  comes  on  slowly  and  grad- 
ually, but  is  steadily  progressive,  increasing  in  intensity  without  reniissioB- 
The  mfiammations  of  the  biliary  passages  may  be  produced  in  a  variety  ol 
w^iys;  by  far  the  most  common  accompaniment  is  gall-stone.  The  inflanunar 
tion  nuiy  be  in  the  gall-l)ln(lder  (cholecystitis),  in  the  large  bile  ducts  (choli* 
gitis),  or  may  involve  the  smaller  branches  of  the  hepatic  duct  in  the  livBI 
(difl^use  cholangitis).  As  in  the  vermiform  appendix,  the  inflammation  mig 
be  of  different  grades  of  severity;  it  may  l)e  a  simple  serous  inflammatioo. 
fibrinous,  purulent,  putrid,  j)lilegmonous,  or  diphtheritic,  and  the  intensity  d 
the  local  and  general  sym])toms  will  vary  with  the  character  of  the  inflammt 
tion  and  with  its  situation,  in  more  or  less  characteristic  ways,  as  will  be  pies 
eiitly  described.  Inflammation  of  the  biliary  passages  is  always  caused  bj 
bacterial  infection,  which  nuiy  reach  the  biliary  passages  in  the  bile.  Til 
source  of  the  bacteria  is  the  intestine,  whence  they  have  passed  through  tb 
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wtal  circulation  into  tbo  liver.  The  h\oml  of  tlip  {wrtal  vein  coiisfimlly  eon- 
tains  bacteria ;  under  conditions  of  health  they  are  partly  or  wholly  destroyed 
in  the  liver,  and  the  hile  is  sterile,  or  contains  Init  few  bacteria*  In  the  con- 
Hxxom  which  lead  to  gall-stone  disease  tlie  liver  fails  to  remove  all  the  bacteria, 
ami  infection  of  the  biliary  piissa<ies  may  tiike  place.  Infection  may  also  take 
pUw  through  the  papilla  direct  from  the  intestine,  bnt  the  infection  tbroiit^h 
ih  liile  is  believed  to  l>e  morr  freinient.  At  jires^'nt  it  i^^  Indieved  that  f^aW- 
itonesi  arc  always  asscH'iated  with  bacterial  jiifitHion  and  Ibat  ihe  prcdispKsing 
OOfe  of  their  development  in  the  pjiill'bladder  in  a  t^bnlrcystitiii-  Musscr 
imrd  that  the  iitajnrity  oi  iiidividnals  wlin  snff(T  from  i^all-stoites  have  bad 
previous  mild  attacks  of  cholecystitis.  Bacterial  infect iou  of  the  biliary  paa- 
aages  is  fa  voiced  by  the  presence  or  entrant^^  of  not  only  gall-stones,  but  of  her 
forei^  IkdJIcs — intestinal  parasites  whicb  enter  tlie  biliary  passages,  or  actnal 
itrnpi  bodies  swallowed,  seeds,  fish  bones,  etc, — -trauma  has  already  Ix^en 
g|Kfken  of  as  a  cause  under  Injuries  of  tlie  Biliary  Passages  and  Liver.  Ftir- 
tkr,  the  various  essential  fevers,  notably  typhoid,  may  be  complicated  by 
choWystitis  or  a  cholangitis  caused  by  the  typhoid  Inieilhis  itself,  either  dur- 
ing the  existence  of  the  fever  or  at  a  later  period,  even  after  years*  It  has  also 
IHAOhflerved  after  cholera  and  dysentery,  and  nniy  occur  as  a  complication 
of  pyemia  or  septicemia  and  in  the  ]iresenee  of  cancer  of  the  biliary  passages, 
iMjtalJy  of  an  ulcerated  cancer  of  the  galMiladder.  Tuberculosis  and  actino- 
mycosis have  been  observed  as  very  rare  affections  of  the  biliary  passages. 

Gall-Jtone  Disease. — The  exprience  of  surgeons  tbroiigbout  the  world  dur- 
ing the  past  ten  years  indicates  tliat  early  diagnosis  and  early  n| iteration  for 
pilMone  disease  is  of  the  greatest  importance  to  the  affected  individual ;  thus 
William  J.  and  Charles  11.  Mayo,  in  one  of  their  most  illuminating  papers 
on  tills  topic  (/*Tbe  Diagnosis  of  Gall-stone  Disease,"  The  67.  Paul  Mcdkal 
Joumd^  February^  11^)5),  write  as  follows: 

In  reviewing  the  mortality  of  IMHi  opcmlions  for  gall-stoue  disease  we  have 
been  impressed  with  the  very  fortunate  outcome  where  gall-stones  were  in  the 
ll-bladdcr  aud  therefore  were  cum  plica  tious.  In  the  1,000  capcs  tliere  were  50 
itbs,  or  an  average  mortality  of  5  per  cent.  .  .  .  The  death-rate  in  8*^0  cases 
where  the  disease  was  confined  to  the  gall-bladder  and  for  benign  conditions  was  3 
percent,  ...  In  116  cases  of  sim]ile  gall-stone  disease  the  mortality  was  less  than 
{ of  1  per  cent.  The  common  duel  ofM^rattons  amounted  to  14.0  jier  cent  of  the 
thole.  In  137  operations  for  common  duct  stones  the  mortality  was  11  per  cent. 
In  40  casefi,  or  4  per  cent,  nuingnant  disease  was  discovered,  and  the  operative 
mortality  was  22  per  cent.  In  iiraitieally  all  of  these  cases  gall-stone  irritation 
had  been  the  cause  of  the  development  of  cancer. 

Owing  to  the  careful  nliscrvalion  aud  large  ex[x*ricm'e  of  lb<'  Mayas,  Kehr, 

Coanwier,   Kiedel,   Mayo    Kolisfni,    M<>yuihaiK    (Jclisuer,    !«►    loculiou    only    a 

fewttf  tUei  disfinguisln'd  surgt^ous  who  hav**  labored  iu  ibis  ii»dd,  the  early  aud 

^i^'timtc  diagnosis  of  gall-srono  discsisi^  is  possible  in  all  but  a  small  proportion 
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of  cases,  and  yet,  as  Blake  jwinted  out  several  years  ago,  in  the  hospiti 
the  city  of  New  York,  we  receive  our  cases  of  gall-stone  disease  from  the  ) 
cian^  who  send  llit-ni  usually  only  after  mouthy  or  years  of  uuavailing  tth 
treatuieiit ;  lliey  are  ensos  *»f  dtv})  and  pr<>h>uged  jaundiee,  of  an'ere  info 
of  advanced  lesions,  of  sui>iHinitive  cholecystitis,  etc.  The  mortality  of 
eases  is  netx^ssarily  umrh  hiirlicr  than  it  woidd  he  were  physieians  nioreJ 
to  recognize  tluit  gall-htune  disease  is,  wliert^  it  ^ives  serious  syuiptonis  1 
a  purely  surgical  coinlifion.  Gall-stones  oi'cur  hut  rarely  in  the  young; 
are  eotruiion  in  uii<hlle  life  and  exciH*dingly  eonuiion  in  old  age.  The 
live  times  as  fntpient  anmng  women  as  among  uien.  It  is  estinuited  that 
stones  are  found  at  antupsy  in  aht»ut  one  Ivody  in  ten;  in  all  hut  ahon 
per  cent  of  the  eases  no  ajTiijitoms  arc  produeed,  or  symptoms  so  slig 
eharactor  that  the  individual  has  ne^-r  had  his  attention  directed  to  hi 
iary  apparatus. 

Gall-stones  ccmsist  of  several  ingredients;   they  consist   of  cholesteri 
eholesteriu  combined  with  hile  [Pigments,  nf  lime,  or  of  comhinatious  of 

ingredients.     They  vary  greatly  ir 

I"  "^  ]      and  nundx^r.     There  may  he  but  o 

t-  two  stones,  and  these  are  usually 

'  large,  as  large  as  the  last  joint  of 

A  V  tiuger,  or^  as  in  one  ease  of  my  o' 

j  ^^0np^^       r  single  stone  HI  led  and  was  molded 

A jP^jflk^flfelJ^  \  ^'^^    sha])e    of    a    galhbladder    of  i 

/  ^JM^^^^^mpl  doulth'  the  normal  size,  or,  on  th^ 

/^|Hfl|^^HflQ|^  hand,  the  stones  may  1m?  nuuieroui 

^J^B^KPi^^f  small.      I  have  frequenrly  removed 

Lj^^^^^St^Bi  hhiilders  coutaiuiug  several  hundre 

stones,  T!ie  gall-bladder  tignred  i 
text  contained  a  thousand,  OrJ 
uuiy  he  a  few  large  stones  an<l  vet 
merous  small  ones.  When  a  numl 
stones  are  in  the  gall-bladder  to^ 
they  are  usually  faceted,  Galk 
may  he  dark  greenish-black  in  col 
hrown^  or  yellow,  or  dirty  white.  S 
times  they  occur  in  the  gall-hladd 
amorplious,  soft  grauidar  masses,  "^ 
one  finds  a  solitary  stone  in  tlia 
mon  duct  it  is  frequently  ronnm 
ovoid  in  sliape  with  a  rough  muU 
likf*  surface,  and  a  centimeter  orl 
iimel<'r  and  a  half  in  diameter, 
size  and  uundur  of  lln^  stMiirs  liave  bnt  little  liearing  u|)on  tlu'  syrup 
the  accomjianying  inllauimatiou  and   the  position  of  the  stone,  sueh  U 


Flo.    26. — <.JAir-ULAtit>KR    Ton  i  > 

THoUBAJtfD    Cai-cili.       (N«-\v    Yiirk    llo.-y- 
pital,  service  of  Dr.   Frank  HartUy,) 


DISEASES    OF   THE    lllLlAia'    PASSACJES 


163 


msfis  ohstruetive  svnnptonis,  are  important.     Gall'Stones  can  nearly  always  be 
rrated  to  ouutain  baL'teria.     Apparently  tliey  <inly  produce  symptoms 
ibeii  associated  with  an  inflaiiiiiiafinn  of  I  lie  galMiladder. 

VHitn  gall-stom^s  in  the  gull-blaihltr  are  at'e(aiif)aiiicil  by  cholecystitis,  in 
At  fimple  cases  there  occnrH  an  altark  uf  soi^alleil  biliary  eoliCj  the  patient 
IS  %icpil  with  a  severe  paiu,  iKsiiiilly  iVlt  in  the  niiddlc  line  of  the  abdnmen 
tijentli  the  ensifi»rni  cartihijL!;e;  thi^re  is  often  an  ae(*(*ni[janyini^  ispasni  of  the 
ilbpliragrn,  prcxlneiug  a  fceliug  of  cramp;  tlie  pniu  \<<  apt  to  radiate  to  the 
It,  occasional ly  to  tlie  left;  it  is  often  felt  in  the  back  beneath  the  shoulder 
*  it  may  radiate  npward  bcnuatb  tlie  sternnin.  The  attack  of  pain  lasts 
lliint!(es  or  hours,  and  sudilcnly  ceases ;  up<ni  the  cessation  of  pain  the 
dent  frequently  vomits;  the  pulse  remains  nfiruial,  tliere  is  no  rise  of  teio- 
re.  W.  J.  Mayo  pointed  out  that  ihe  ahsi  nee  of  general  si/mpfoms  of 
ion  when  the  galt-bf adder  merely  is  involved  is  due  to  the  fact  that  the 
iD-tfladder  possesses  but  few  lymphatics,  niid  n^aclily  ilistends  as  its  contents 
muiuilate  and  are  damiried  baek  by  the  <*oiHldned  iullitenee  of  the  inflannna- 
IT  fivrelling  of  the  mucous  membrane  tuid  the  obturating  effect  of  the  stone, 
point  of  great  diagnostic  imimrtance  in  the  opinion  of  the  author. 

The  gall-bladder  readily  distends,  its  contents  are  under  no  great  tension, 
nd  Wfore  aWirption  has  taken  place  the  pntency  nf  the  cystie  duct  has  liet^n 
ttabliihed  and  the  attack  is  over.  Following  the  iittack  the  patient  eats  with 
^bd  appetite,  feels  quite  himself  again;  there  may  remain  a  little  tender- 
»ind  rigidity  in  the  right  rectus  nniscle  near  the  free  border  of  the  ribs. 
t  i*  usually  possihlf*  ti>  differentiate  sva-\\  i\\\  nttiu-k  from  ajipeudicitis,  because 
ippendieular  colic  the  ])ain  \<  referred  to  a  Iiiwht  ]if>iut  in  (lie  alidomen,  to 
'  imibilicus,  or  to  the  right  ili^H'  fossa,  and  (liere  will  nsnally  be  tenderness 
the  base  of  the  appendix.  Often  there  is  a  history  of  fnrmer  character- 
lie  attacks*  In  both  diseases,  as  alreatly  nntcMl,  voniiting  will  be  a  regular 
rmptom.  As  pointed  out  under  the  Diagnosis  of  Kidney  Stone,  there  will 
ia  thift  latter  condition  tendiTtiess  upon  tiipjring  tlie  twelfth  rib,  or  just 
the  twelfth  rib  on  point  pressure  in  the  direction  of  the  kidney.  The 
idiadon  of  pain  in  renal  colic,  also,  is  downward  into  the  groin  along  the 
of  the  ureter  into  the  testes,  the  thigh,  the  perineum.  There  will  usually 
liiitory  of  urinary  distnrliance,  innl  often  ebanges  in  the  urine.  When 
fto«ie  is  impacted  in  the  pelvis  of  the  gall-bhnhler,  not  for  a  few  minutes  or 
but  for  a  considerabh*  lengtli  fif  time,  the  tittack  Ix^gins  with  pain  snch 
ihed.  But  in  thes<:*  cases  there  will  Ite  marked  fendemess  in  the  region 
tbp  gall-bladder;  the  gall-bladder  will  become  distended,  and  will  often  be 
He  a«  a  definite  and  characteristic  tumor  below  the  free  border  of  the 
MB  already  described.  Thn  constitutional  disturbance,  fever,  and  accel- 
of  pulse-rate  will  usuidly  not  \\v  marked,  and  this  may  be  true  even 
pus  \B  present,  on  aceonut  of  thc^  drficicnt  supply  of  lynjplnitics  in  the 
ladder,  and  therefore  thr  slow  jibsnrphoiu  Tlie^e  ruses  nuist  be  differ- 
from  ulcer  of  tlie  dnodenum  witb  pta^i duodenitis  by  a  history  of  gastric 
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disturbance  more  or  less  marked.     Gastric  disturbances  are  not  necessarily 
present  when  a  stone  is  impacted  in  the  pelvis  of  the  gall-bladder. 

The  following  case  history  illustrates  the  fact  that  gall-stones  situated  in 
the  gall-bladder  may  give  rise  to  trifling  constitutional  disturbance,  even  tliougli 
they  may  have  caused  pressure  ulceration  and  a  purulent  inflammation  of  the 
gall-bladder,  threatening  immediate  perforation  with  all  its  dire  consequences. 
The  case  is  one  ui)on  which  the  author  operated  in  January,  1009.  A  woman, 
forty  years  of  age,  was  admitted  to  the  New  York  Hospital  with  the  following 
history:  During  the  past  three  years  she  had  suffered  from  time  to  time  with 
attacks  of  epigastric  pain,  which  had  been  diagnosticated  by  her  physician  as 
acute  gastric  dys])opsia.  Twenty-four  hours  before  her  admission  to  the  hos- 
pital she  was  suddenly  seized  with  severe  pain,  referred  to  the  right  upper 
quadrant  of  the  abdomen,  and  came  to  the  hospital.  Upon  admission  she  com- 
plained of  very  intense  pain  in  this  region.  She  had  not  vomited.  There 
were  no  notable  constitutional  symptoms.  Her  temperature  was  normal,  her 
pulse  was  only  slight  accelerated ;  her  blood  count  showed  no  notable  increase 
of  leucocytes,  nor  were  the  polynuclear  cells  relatively  increased  in  number. 
She  was  not  jaundiced.  Palpation  of  the  abdomen  showed  nothing  abnonnal 
except  moderate  tenderness  over  tlie  region  of  the  gall-bladder.  The  patient 
was  kept  under  observation  for  twenty-four  hours.  No  new  symptoms  devel- 
oped, but  the  pain  in  the  region  of  the  gall-bladder  continued  severe.  At  the 
end  of  thirty-six  hours  the  gall-bladder  was  removed.  It  contained . two  large 
stones,  one  of  tlicm  impacted  in  the  neck  of  the  gall-bladder,  where  it  had 
produced  pressure  ulceration  of  the  mucosa  and  muscular  coat.  The  necrosis 
had  extended  almost  to  the  peritoneal  coat,  and  perforation  would  probably 
have  occurred  within  a  day  or  two.  The  gall-bladder  contained  muco-pus.  yo^ 
mal  convalescence. 

Within  a  week  of  the  time  when  the  author  operated  upon  this  case  he  saw 
and  operated  upon  another,  in  wliom  the  symptoms  w^re  almost  identical  with 
the  first,  but  where  the  distended  gall-bladder  was  distinctly  palpable  below 
the  free  border  of  the  ribs.  Although  the  gall-bladder  of  this  patient  was  filled 
with  stones,  the  patient  stated  that  she  had  never  had  a  severe  attack  of  pain 
in  the  abdomen,  nor  had  she  ever  been  jaundiced.  In  this  case  there  was 
purulent  cholecystitis.  The  cystic  duct  at  its  junction  with  the  gall-bladder 
was  the  seat  of  a  narrow  stricture.  A  small  stone  was  impacted  just  distal  to 
this  point  of  narrowing.    The  gall-bladder  was  removed.    Xormal  convalescence. 

A  stone  once  impacted  in  the  neck  of  the  gall-bladder,  the  subsequent  his- 
tory of  the  case  may  vary  in  a  number  of  ways;  quite  commonly,  as  the  result 
of  chronic  inflammation,  the  fluid  contents  of  the  gall-bladder,  if  reasonably 
free  from  virulent  bacteria,  undergoes  a  slow  absorption,  the  gall-bladdei 
shrinks  and  finally  gras])s  the  stones  firmly ;  its  eontents  consist  simply  of  the 
stones  and  a  little  mucus  or  muco-y)us.  Peritonitis,  with  adhesions,  is  vorj 
commonly  present  around  the  shrunken  gall-bladder.  Such  adhesions  uiaj 
compress  tlie  common  duct  with  the  production  of  jaimdice.     In  these  case 
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the  attacks  of  colic  cuase  and  tlic  patient  goes  on  to  isuffer  with  8yiu|it<»iiis  of 
ps^iric  tlys|)tfj)sia*  If  the  adlicsiona  are  extensive  they  may  cause  constrietion 
uf  the  pylorus,  a  dilated  stoniaeb,  and  the  signs  and  symploma  of  pyloric 
g(pnn«jis,  as  already  described*  In  Boine  eases  the  stones  may  cause  pressure 
ulceration  of  tlie  neck  of  Hie  gall-bladder  and  a  ganj^renous  cboleeystitis.  The 
following  case  history  illustrates  tbc  pussihilitiea  of  this  eoudilinn: 

A  inidtlle-agt^d  uinn,  who  had  previously  enjoyed  gCK>d  healtli  but  who  bad 
Biiffm'tl  fn>in  ocvasiotud  attacks  of  discomfort  in  tbc  epi^astriiuii,  hut  with 
niflliiiis!  re^einhling  a  biliary  colic,  was  I^rouj^bt  to  the  bo^pitn!  witli  the  bistury 
tbt  be  bad  bail  a  i?barp  attack  of  ]»;iin  iu  the  ui^jier  j>art  of  tbe  Mbdnuit'U 
(Hituing  on  two  days  Wfore;  since  then  the  pain  bnd  cnntiuued  tt*  grow  w<»rse. 
He  Imd  vomited  onw.  Upon  adtuissinn  to  tbe  luisjiital  hh  temiH'rature  was 
lOO''  }\  bis  puke  110;  his  leucocyte  count  was  15,000,  with  ninety  per  cent 
of  polynuclear  cells,  ITe  looked  severely  ill.  The  entire  right  side  of  the 
akloinen  was  tender  and  riijid,  htit  the  tenderness  was  most  marked  iu  ibe 
upper  right  qna<lrant.  The  diagnosis  of  acute  ebolecystitis  was  uukIo,  Owing 
to  flie  extreme  tenderness  and  the  thickness  of  tbc  abdominal  wulK  Hic  gidl- 
bWder  could  not  be  palpated  until  after  the  patient  was  under  the  anesthetic. 
The  gall-bladder  was  then  felt  as  a  tumor  projecting  do^sTiward  some  five  inches 
below  the  free  I)order  of  the  ribs.  The  liver  was  not  enlarged.  The  gall- 
bladder was  san sage-shaped,  and  felt  about  fvvo  inches  or  umre  in  diaiueter. 
It  was  movable  from  side  to  side.  Fpon  opening  tlu.'  abdomen  the  gall-hladdor 
wta  foimd  to  k*  greatly  distended  ami  very  tiuse.  It  was  almost  black  in 
color,  and  toward  the  cystic  duct  it  was  evidently  gangrenous  and  ahnnt  to 
perfarate.  There  was  a  little  thin,  serous  fluid  in  tlie  peritoneal  cavity,  and 
fiiuyt  recent  fibrinous  exudate  on  the  surface  of  the  gall-bladder  and  the  neigh- 
fcrin^  viscera.  A  pint  of  dark  bile  mixed  with  pus  was  aspirated  from  the 
gall  liljul den  C'ultures  from  tlie  contents  of  tlie  gall-bladder  showed  t!ie  pres- 
entt  of  thr^  Baeillus  eoli  coui munis.  After  aspiration  numerous  large  calculi 
OHiH  lie  felt  in  the  gall-bladder,  and  one,  about  the  size  of  t!ie  last  jr>int  of  a 
min's  thumb,  was  impacted  at  the  gall-bladder's  neck.  Tbis  was  the  stone 
rtieli  had  produced  the  pressure  neerosis^  and  finally  gangrene,  Tlie  gnU- 
bladder  was  removed,  and  the  cystic  duct,  Iieing  patent,  was  left  open  and  a 
niliber  tnbe,  stitclied  in  position  in  connection  with  the  duet,  was  brought  out 
of  tbe  abdominal  wound.  The  constitutional  infection  in  this  case  had  been 
mm,  and  convalescence  was  ilelayed  l>y  tbe  development  of  an  empyema  of 
tljetlu»rax  on  the  right  side,  which  necessitated  the  resection  of  a  rik  At  no 
time  bd  this  patient  exhibited  tbe  fvmptom  of  jaundice,  TFe  finally  made 
a  perfect  recover\\  and  is  wiw  in  gond  health. 

In  odier  cases  adhesions  will  tnko  [dace  betw*een  tbe  galMih-idder  and  lh<^ 
t***hni.  Jn  fhese  eases  perf<»ration  may  take  place  sr>  slowly  that  no  tlefinite 
'^T^ptonis  at  all  are  produced.     The  patient  may  suffer  as  the  result  of  the 
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perforation  from  a  moderate  catarrhal  colitis,  and  stones  may  be  passed  per 
rectum.  In  regard  to  the  passage  of  gall-stones  per  rectum,  it  may  be  said 
that  the  api)earance  of  stones  in  the  feces,  if  they  be  as  large  or  larger  than 
a  cherry  pit,  indicates  that  they  have  passed  through  the  ulcerated  gall-bladder 
into  the  intestine  rather  than  through  the  common  duct  (Kehr).  It  is  also 
to  be  borne  in  mind  that  subsidence  of  acute  symptoms  of  biliary  colic,  followed 
by  the  passage  of  gall-stones  per  rectum,  scarcely  ever  indicates  a  cure  of  the 
disease.  Tlicre  are  nearly  always  other  stones  left  behind  which  do  not  pass. 
Gall-stones  may  be  entirely  disintegrated  in  the  bowel,  and  their  passage  ia 
many  cases  after  they  have  reached  the  intestine  is  long  delayed,  so  that 
they  may  not  appear  for  days  or  weeks.  Ulceration  may  also  occur  into  the 
duodenum  or  into  the  stomach,  and  in  these  cases,  as  has  already  been  pointed 
I  out,  if  the  stone  be  large  it  may  produce  intestinal  obstruction  by  obturation 
anywhere  from  the  pylorus  to  the  ileo-cecal  valve;  ulceration  into  the  liver 
substance  will  produce  an  abscess  of  the  liver,  with  general  septic  symptoms 
and  the  local  signs  of  abscess  of  the  liver,  as  already  described.  Occasionally 
the  gall-bladder  is  suddenly  perforated  into  the  general  peritoneal  cavity.  This 
result  would  undoubtedly  have  taken  place  in  a  few  hours  or  a  day  in  the  last 
case  mentioned.  The  signs  and  symptoms  will  be  those  of  peritoneal  sepsis, 
diffuse  purulent  peritonitis,  or  localized  peritonitis  with  the  formation  of  an 
abscess,  awording  to  the  severity  of  the  infection. 

It  is  further  to  be  borne  in  mind  that  an  attack  of  biliary  colic  and  its 
subsidence  rarely  means  that  a  gall-stone  has  made  a  successful  passage  from 
the  gall-bladder  to  the  intestine,  or  even  that  it  has  passed  out  of  the  gall- 
bladder at  all ;  the  attack  indicates  cholecystitis  with  its  associated  inflamma- 
tory obstruction  of  the  cystic  duct,  sometimes  aided  by  the  presence  of  stone, 
but  not  always.  The  following  case  history  illustrates  cholecystitis,  peritonitis 
with  adhesions,  obstruction  of  the  cystic  duct  by  a  sharp  kink,  not  associated 
at  the  time  of  operation  with  calculi : 

Richard  D.,  aged  fifty-six,  a  temperate  man,  had  suffered  from  pretty  sharp 
attacks  of  gastric  dyspej)sia  in  the  past.  Three  months  ago  a  tv'pical  attack 
of  bili?iry  colic.  Since  then  he  had  frequent  attacks  of  pain,  referred  to  the 
umbilicus.  No  jaundice.  On  the  day  after  admission  the  pain  became  de- 
cidedly worse.  He  vomited.  On  admission  to  the  hospital:  temperature^ 
101^  F. ;  pulse,  00;  slight  leucocytosis ;  polynuclears  not  markedly  increased. 
There  was  tenderness  and  rigidity  in  the  right  upper  quadrant  of  the  belly. 
Abdominal  w^all  rather  thick.  Liver  of  nonnal  size.  Gall-bladder  not  fdt 
Upon  opening  the  abdomen  the  gall-bladder  was  foimd  buried  in  adhesi(M 
gluing  it  to  the  colon,  liver,  and  duodenum.  The  gall-bladder  was  distended 
and  tense.  A  sharp  kink  exisited  in  the  cystic  duct,  as  the  result  of  the  adheafi 
peritonitis.  IT])on  separating  these  no  evidence  of  a  former  ]>erforation  into 
the  intestine  could  be  seen.  After  the  adhesions  about  the  neck  of  the  gall" 
bladder  had  been  separated,  the  viscus  emptied  itself  spontaneously  and  almori 
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liBrpIelely  into  the  iutestine.  No  Mone  could  Ik*  felt.  There  were  several 
ealtrge*!  h^npli  noJes  along  the  course  tif  the  eomnion  flnct.  ( 'holeeysteetomy, 
iptnte  of  cv&tic  duct.  Normal  coiivnlescence  and  snUscipieut  freedom  from 
frmpK»iiii5.  The  galMihidder  was  thickened  in  all  its  enats,  aii<l  showed  the 
fe-ionii  of  chronic  intlairniiatiun.  Tlie  lune^ni^  luenihraue  wm  markedly  thick- 
Binil,  and  showed  S[X)t8  of  suiKfrficial  ernt^imi  here  ami  there. 

If,  H^  »**tiietimes  hnpiiens,  (he  evsH(*  diu'l  is  ttblttr^ralrd  |jy  inHammation 
15  entirely  cl«ised  by  an  impacted  stone  a  tier  one  or  ntnre  acute  attaek.s,  the 
ooditioQ  may  l>ecome  quiescent,  the  eontentsi  of  the  ga!l-hhu1der  sterile.  The 
rladder  tlien  remains  as  a  cystic  tumor,  giving  no  syiuptonis,  or  indefinite 
lonis  merely,  j^ain  in  the  epigastrium,  or  a  sense  of  discomfort.  Its  con- 
iU  will  consist  of  nearly  clear  mucus,  the  bile  pigments  liaving  iK^en  absorbed, 
a  gall-bladder  may  be  discovered  as  a  jiainless,  mova!de  tumor  by  accident 
the  patient  or  physician.  It  ntay  he  ditferentiated  from  nu^valile  kidney  by 
fart  tliat  though  it  can  be  pushed  away  from  the  abdominal  wall,  it  returns 
it?  place.  A  movable  kidney,  pal]>ated  with  both  hands  with  the  patient 
her  back,  slips  away  from  W^tween  the  fingers  and  returns  to  the  loin  iu 
very  characteristic  and  unmistakable  manner,  and  descen^ls  again  only  on 
in^piratioo  or  upon  rising  to  the  erect  posture.  It  is  always  to  be  borne 
mind  that  infect  inn  may  l>e  lighted  np  again  in  such  a  galbbl  adder  at  any 
If  such  a  galbblaclder  is  small  and  ecmtracted,  no  tumor  can  be  felt. 
it  becomes  reinfected,  acute  symptoms  will  appear, 

tberto  we  have  descril>ed  cases  without  jaundice.     Whenever  eh<decyatitis 

the  deeper  bile  passages,  jaundice  nuiy  oirur  as  the  result  of  chidangitis, 

that  though  no  stone  has  left  the  galbhladrler.     As  already  stated,  if  the 

ation  extends  from   the  conuu»m  duct   into  the   pancreatic  ducts  the 

of  the  head  of  the  ))ancrcas,  due  to  chrrmie  intlanmuition,  may  cotu- 

the  common  duct  and  cause  jaundice.     The  following  case,  ojx^rated  npon 

lSI0t5,  illnstrates  the  condition: 

C,  D*r  a  temperate  man,  a  phvfsiciam  aged  forty-six,  cauie  under  my  care  with 
lowing  history:  Two  years  ago  a  typical  attack  of  biliary  colic,  repeated  at 
lb  of  a  few  months.  Six  months  ago  he  first  hrcame  jaundiced;  the  jaun- 
wwR  accompanied  by  pain  and  tenderness  in  ttic  region  of  the  gait-bladder,  by 
tjre  disturbances,  ard  occasional  attacks  of  vomitiug,  hut  the  sharp  attacks 
colic  did  not  recur.  The  jaundice  lasted  three  weeks.  Transient  jaundice  has 
twice  since  then.  During  t!ie  past  six  months  he  has  lost  much  flesh  and 
ttngth  and  ha5  become  anemic.  At  present  he  1ms  been  jaundiced  for  a  fort- 
\t  Alxlomen  flat.  Liver  extends  one  im-h  b<4ow  costal  border.  Temperature, 
P,  Pulse,  70,  Gall-bladrler  not  felt:  slight  tenderness  on  deep  pressure 
latth  the  right  lol>e  of  the  liver.  0]>eratiorK  Numerous  adhesions  between  gall- 
r  and  surrounding  structures.  (iaH-bladder  contracted  ;  two  inches  and  a 
fin  length  and  three  fourths  of  an  inch  thick  at  fundus.  It  was  tightly  packed 
ea!cuti»  and  contained   a  few  drops  of  thick  nuicojyurulent  fluid.     Lumen 
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obliterated  at  junction  with  cystic  duct.  Gall-bladder  removed.  Free  flow  of  bil^ 
from  cystic  duct.  Probe  passed  down  common  duct  into  duodenum.  Head  (^i 
pancreas  enlarged  and  firm ;  evidently  the  seat  of  chronic  inflammation.  No  stoac 
felt  in  either  common  or  hepatic  ducts.  Cystic  duct  left  open  for  drainage,  a 
rubber  tube  sutured  to  its  stump.  Gauze  packing.  Partial  suture  of  abdominal 
wound.  Normal  convalescence.  Jaundice  gradually  passed  away  during  follow- 
ing month.     Since  then  he  has  returned  to  normal  health. 

When  a  stone  leaves  the  cjall-bladder  and  enters  the  cystic  duct  the  con- 
stitutional  syinptonis  of  se])tie  absorption  are  usually  much  more  marked  than 
when  cholecystitis  exists  alone.  The  duct  distends  much  less  readily  than  the 
gall-bladder,  and  its  lymphatic  channels  are  more  abundant.  The  patient  will 
suiTer  from  sharj)  attacks  of  fever  from  time  to  time,  sometimes  accompanied 
by  chills.  The  f(»ver  Avill  be  accompanied  by  deep-seated  pain,  lasting  for 
hours  or  days.  There  may  be  jaundice.  Such  jaundice  is  usually  of  a  mod- 
erate gra(l(»  only,  and  is  temporary.  In  all  cases  where  jaundice  is  present  the 
urine  is  more  (a*  less  stained  by  bile.  The  color  of  the  urine  will  vary  from 
dark  amber  to  dark  beer  color.  A  chemical  examination  readily  detects  the 
presence  of  bile  piirments.  As  already  noted,  when  jaundice  is  intense  the 
stools  are  gray  or  clay  colored,  and  their  color  will  vary  from  that  to  a  normal 
brown,  according  to  the  degree  of  obstruction.  When  stone  is  impacted  in  the 
cystic  duct  the  jaundice  will  usually  be  caused  by  the  pressure  of  the  stone 
upon  the  common  duct,  and  this  obstruction  is  rarely  complete.  The  intensity 
of  the  sym])toms,  the  continuance  and  the  height  of  the  fever,  varies  a  good 
deal  in  these  cases,  according  to  the  degree  of  obstruction  of  the  cystic  duct, 
the  distensibility  of  the  gall-bladder,  and  the  severity  of  the  accompanying 
cholecystitis.  The  process  may  in  some  cases  end  in  a  latent  stage.  For  the 
varieties  in  the  symptoms,  see  Kehr's  diagnostic  chart.  The  Mayos  considcf 
this  the  least  characteristic  stage  of  the  disease. 

Stonk  IX  TiiK  (V)MMox  Di'CT. — Whcii  the  stone  leaves  the  cystic  duct  and 
enters  the  common  duct  the  sym])toms  depend  partly  on  the  biliary  obstruction 
causing  jaundice  and  ])artly  upon  septic  absorption  and  localized  infection,' 
When  the  obstruction  is  absolute  the  sym])toms  are  usually  very  charaeteristie 
indeed.  Jaundice  is  rapidly  produced,  of  an  intense  degree.  The  patient  if 
seized  with  severe  ])ain,  ofivn  with  a  chill  and  a  sudden  rise  of  temperature^- 
The  fever  is  marked.  Tn  these  cases  the  fever  is  often  of  a  distinctly  malarilJ 
type.  Following  the  chill  the  temj)erature  may  rise  to  104°  to  105°  F.  or 
more,  with  a  sudden  drop,  sometimes  followed  by  profuse  sweating.  The  fevrt 
is  distinctly  intermittent.  Pain  is  present  in  a  large  proportion  of  cases,  anl 
is  usually  severe  and  paroxysmal  in  character  if  the  obstruction  is  eorapletft 
The  fever  and  the*  jaundice  a])])ear  to  vary  according  to  the  degree  of  septk 
absor])ti(m  and  of  chohingitis.  Tf  the  stoiK*  |)asses  into  the  duodenum  the  synif! 
toms  will  subside,  but  it  is  to  be  borne  in  mind  that  subsidence  of  the  symptoBi 
does  not  indi(*ate  that  the  stone  has  passed  through  the  papilla  except  in  a  smal 
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jTOportion  of  chr'S*     If  fiir  tliU'l.  dtlivhs  InJiiiid  \\\v  sloHu  the  sIktip  may,  a.s 

ibttdj  statetl,  flwit  back  in  tlir  ]nU\  ;u'\\n<j;  likr  ii   hnll  valve,  as  *lc>H_Til>ed  by 

tt  late  ClirUtian  Fciigor,  jKTniittin*;  ilu-  c'Hrii|ic  nf  a  oert;un  (jiuuitity  of  hilo 

©d  fl  R*iiiissitm  of  tlie  syiiiptoin^.     Tin*  intonj^ity  of  the  jjiumlice  may  thus 

tiTT  fruiti  (lay  to  day. 

After  a  variiiblt*  pmod  in  abotit  inin  qnarter  of  the  ciis^s,  according  to  tlic 

ience  of  the  Jlavtis,  the  tlisensc  may  hceome  quiescent^  tlie  symptoios  almte 

eren  disappear.     Siidi  a  jK^riod  may  Inst  for  weeks  or  months.     It  h  the 

ruiimon  experience  of  all  surgeons  that  ojHM-atirms  dmie  lV»r  enmmon  duct  stone 

p'  "m.  period  of  cpiiescence,  if  i^iicli  oeeiir.  Is  far  h'ss  daniiernus  than  when 

th_    .  .:iug  the  stage  of  acnte  (►hsfruftiou.     Thus  the  ilayns  f<nnid  tliat  tlieir 

lity  in  operations  for  eoniiiitm  duet  stone  during  tht^  pi^riml  nf  quiescence 

ted  to  only  two  per  cent,  wherea??  tlnme  done  when  inurkeil  eiiolangitis 

;pfre?»i*nt,  when  jftuu<lice  was  deep  and  jiriplonged,  had  a  mortality  of  from 

in  thirty  per  cent.     Tn  the  eases  wliere  tlie  obstnietion  eontinnes  absolute,  or 

tbert^  is  but  a  slight  flow  of  bile  around  tlie  atone,  tliese  patients  become 

tamely  jaundiced.     They  beccnne  anemic  and  emaciated,  the  power  of  eoagn- 

ility  of   the  blood   is   iHminished   or   h>st,    sulK'vitimeons    heuiorrbages   nuiy 

Of.    If  patients  are  ojverated  ujxm  in  this  stage  tbey  nsnally  die;  some  of 

en  Wc^eil   to  deatli;   in  some  of  them,  npon  opening  the  common  bile  duet 

bile  escapes:  the  liver  lias  ceased  to  functionate,  and  after  the  operaHuu 

I  fiver  does  not  resume  its  function.     If  o])enited  upon  at  a  soniewliat  earlier 

t  thi*  bile  passages  may  be  found   filled   with  drtrk-green,   floeeulent  bile. 

ne  of  these — ulniut  half,  according  to  tlie  il ay os— recover. 

In  the  presence  of  obstructive  jaundiee  ( 'ourvoisier  s  law  should  always  be 

m  in  mind — namely,  that  in  the  majority  of  instances  obstructive  jaumlicc 

li  a  palpable  gall-bladder  tumor  indicates  a  iitmar  obstructing  the  common 

t  ntlier  than  a  stone,  whereas  dee|>  jaundiee  without  a  gall-ldadder  tumor 

tea  obstruction  of  the  common  durt  by  a  sfnuo,  in  the  majority  of  eases. 

arc,  of  courses  exceptions  to  this  law.      A  secondary  stone   may   form 

ikin  the  cystic  duct,  aufl  thus  prodtire  distention  nf  tho  gall-hhidder  if,  as 

iiiiic?s(  hnppr^ns,  this  (»rgan  is  not  already  cnntrarttMl  by  jmn  ious  attiieks  of 

lanumttion.      Tbo  pain   of  common  duet  oLsfruetioii  5s  mon^  apt  to  radiate 

ird  the  back  ami  iH^ieath  the  sternum  than  is  the  case  when  tbo  gall  bhidder 

IP  i^  the  seat  of  disease,  when  it  is  usually  reff^rrod  to  the  gall-bladiler  re- 

1  ititelf  or  to  the  stoniaeb. 

In   !in   article   written   some  years  ago,   Kebr  of  TTalberstadt   published   a 
rarefully  prepared  and  complote  diagnostic  chart  of  the  diseases  of  the 
passages  based  npon  his  own  long  and  extensive  study  of  these  cases, 
fi  chart  the  salient  diagnostic  features  of  the  various  types  of  disease  of 
f  biliary  passages  are  so  accurately  portrayod  and  Proft^ssor  Kebr's  opinions 
totjtlef!  to  so  much  weiglit  that  T  feel  obliged  to  reproduce  tlie  chart  in 
hook,  believing  that  it  is  worthy  of  the  most  careful  stuily. 
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INJURIES   AND   SURGICAL  DISEASES   OF  THE  LIVER 


Type  of  Disease 

(1)  Stones  in  the 
gall-bladder,  wliose 
walls  are  but  lit- 
tle or  not  at  all 
changed.  The  cys- 
tic duct  is  patent. 
Contents  of  gall- 
bladder clear;  bile 
free  from  virulent 
bacteria.  No  adhe- 
sions. 


Symptoms 

Symptoms  are 
nearly  always  ab- 
sent (latent  peri- 
od). Only  now  and 
then  stomach  pain 
(due  to  temporary 
closure  of  the  cys- 
tic duct).  No  jaun- 
dice. No  stones 
passed.  No  enlarge- 
ment of  the  liver. 


Diagnosis 

Palpation  nega- 
tive, or  at  most 
slight  tenderness  in 
the  region  of  the 
gall-bladder  on  bi- 
manual palpation. 
Often  confounded 
with  peptic  ulcer, 
colic,  movable  kid- 
ney, hernia  in  the 
linea  alba. 


Treatment 

Medical,  in  the 
first  place.  At  Carljs- 
bad  or  Neuenahr, 
in  order  to  estab- 
lish, when  possible, 
the  continued  la- 
tency of  the  chole- 
lithiasis. 


(2)  Acute  chole- 
cystitis in  a  rela- 
tively healthy  gall- 
bladder. Ordinarily 
a  large  stone  is 
present  in  the  neck 
of  the  gall-bladder. 
The  exudate  cloudy 
to  purulent.  Gall- 
bladder thickened. 


Diagnosis  easy. 
Confusion  with  ap- 
pendicitis is  possi- 
ble, notably  if  the 
appendix  lies  high 
up  in  the  vicinity 
of  the  liver.  The 
diagnosis  must  de- 
termine that  the  tu- 
mor is  really  the 
gall-bladder  (form, 
mobility,  tension, 
etc.). 


Operative  treat- 
ment best.  -Under 
medical  treatment 
(purgatives)  the 
acute  inflammation 
often  subsides;  the 
stone  remains.  In 
cases  of  cholecysti- 
tis, cystostomy  is 
the  normal  pro- 
cedure. 


Tumor  of  the 
gall-bladder.  Rie- 
dcFs  lobe.  Jaun- 
dice rare.  Severe 
pain  (stomacli). 
Enlargement  of  the 
upper  part  of  tlie 
abdomen.  Marked 
tenderness  on  pres- 
sure. General  con- 
dition, if  the  infec- 
tion is  slight,  but 
little  altered.  If 
the  infection  is  se- 
vere, much  altered. 
(Cholecystitis  acu- 
tissima  com{)licated 
by  cholangitis.) 
C-ircuniscril)ed  peri- 
tonitis (perichole- 
cystitis). Fever 
present  or  absent. 
Liver  enlarged  only 
when  cholangitis  co- 
exists. Passage  of 
stones  rare.  If  the 
cholaystitis  ends  in 
the  passage  of  a 
stone,  acute  closure 
of  the  common  duct 
may  occur  (0). 


(3)  Stones  in  a  Similar  to  No.  1.  Diagnosis  similar  When  the  svmp- 
gall-bladder  already  Frequently  severe  to  No.  1.  During  toms  recur  fre- 
the  seat  of  an  in-    colics,  due  to  angu-    the  colics  a  tumor    quently  the  opera- 
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Type  of  Disease 

flaniinatory  process. 
Cystic  duct  patent 
at  the  moment.  Ad- 
hesions between  the 
gall-bladder  and 
neighboring  viscera 
(intestine^  omen- 
tum). 


Symptoms 

lation  of  the  cystic 
duct,  the  gall-blad- 
der being  distended. 
Often  accompanied 
by  vomiting  and 
pain  on  pressure. 
In  the  intervals  be- 
tween attacks  there 
may  be  no  symp- 
toms (latent  pe- 
riod).   • 


Diagnosis 

of  the  gall-bladder 
may  be  present 
when  the  viscus  is 
still  capable  of  in- 
flammatory dilata- 
tion. In  the  inter- 
vals palpation  is 
often  quite  nega- 
tive. 


Treatment 

tion  of  cystectomy 
is  urgently  indi- 
cated, with  drainage 
of  the  hepatic  duct. 
Carlsbad  cures  in 
these  cases  rarely 
permanent. 


(4)  Acute  chole- 
cystitis in  a  gall- 
bladder already 
contracted  from  nu- 
merous attacks  of 
previous  inflamma- 
tion. Cystic  duct 
obliterated  or  closed 
by  a  stone.  Many 
adhesions.  Small 
amount  of  exudate, 
mucoid  or  purulent. 
Fistulae  may  exist 
between  the  gall- 
bladder and  intes- 
tine. 


No  palpable  tu- 
mor, because  it  lies 
high  up  underneath 
the  liver.  Pain  as 
in  No.  2.  More 
frequent  changes 
in  the  symptoms. 
Jaundice  rare. 
When  present,  a 
stone  has  usually 
passed  from  the  cyst 
into  the  common 
duct. 


The  diagnosis,  on 
account  of  the  neg- 
ative results  of  pal- 
pation, is  difficult. 
A  careful  study  of 
the  history  is  the 
best  aid  to  a  diag- 
nosis. When  the 
general  infection  is 
severe  purulent 
cholecystitis  with- 
out a  recognizable 
tumor,  and  in  the 
absence  of  typical 
colic  has  often  been 
mistaken  for  ty- 
phoid fever,  mala- 
ria, and  sepsis. 
These  forms  of  gall- 
stone disease  —  3 
and  4  —  belong  to 
the  chronic  relaps- 
ing form  of  chole- 
cystitis. 


Cystectomy.  Fif- 
ty per  cent  of  these 
cases  are  not  bene- 
fited by  a  Carlsbad 
cure. 


(5)   The  same  as        Pain  upon  change        The  same  as  No. 

Xo.    3.     No  stones,    of    posture,    as    by  3.     After   the  dis- 

however,    are    pres-    standing  up ;  other-  ease  has  lasted  for 

ent :     merely    adhe-    wise    the    same    as  some  time  the  gen- 

sions.  No.  3.     The  adhe-  eral    health    suffers 

sions  may  produce  severely.      Physical 

pyloric     stenosis,  signs   of   a   dilated 

dilatation  of  the  stomach, 
stomach,    intestinal 
obstruction. 


Cystectomy.  Gas- 
troenterostomy. 
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INJURIES  AKD  StTROlCAL  DISEASES  OF  THE  LIVER 


Type  of  Viscose 

(6)  Hydrops  of 
the  gall-bladder. 
Cystic  duet  obliter- 
ated or  closed  by 
a  stone.  Contents 
of  the  gall-bladder 
clear,  for  the  most 
part  sterile.  Gall- 
bladder wall  as  thin 
as  paper. 


(7)  Empyema  of 
the  gall-bladder. 
Pus  in  the  gall- 
bladder. Stone  in 
the  cystic  duct.  Ad- 
hesions. 


(8)  Cancer  of  the 
gall-bladder  con- 
taining stones. 


Symptoms 

There  may  be  no 
symptoms.  The 
presence  of  the  tu- 
mor alone  calls  the 
attention  of  the  pa- 
tient to  the  fact 
that  something  is 
wrong.  In  other 
cases,  pain  in  the 
stomach.  No  gall- 
stones are  passed ; 
no  jaundice;  no  en- 
largement of  the 
liver.  Sometimes 
Riedel's  tongue- 
shaped  lobe  is  dis- 
coverable. Tlie  ster- 
ile contents  of  the 
gall-bladder  may  be- 
come infected  at 
any  time.  (Hema- 
togenous infection 
is  also  i)0ssible?) 

In  the  beginning 
as  in  No.  2.  Later 
there  may  be  no 
fever.  Symptoms 
as  in  No.  6.  The 
tumor  is  usually 
smaller  than  in  No. 
6.  No  stones  are 
passed.  The  pains 
are  more  confined 
to  the  region  of  the 
gall-bladder  and  to 
the  epigastrium. 
They  are  less  apt  to 
radiate  toward  the 
back,  the  breast,  etc. 

In  the  beginning, 
disturbances  of  di- 
gestion. No  jaun- 
dice. If  the  com- 
mon duct  and  the 


Diagnosis 

Diagnosis  is  sim- 
ple. Care  must  be 
taken  not  to  con- 
fuse the  condition 
with  movable  kid- 
ney. If  there  are 
no  adhesions  the 
tumor  is  movable 
laterally,  may  be 
pressed  down  into 
the  depths  of  the  ab- 
domen, but  at  once 
resumes  its  former 
position.  Tender- 
ness on  pressure 
slight.  Hydrops  in 
a  contracted  blad- 
der forms  no  pal- 
pable tumor.  Diag- 
nosis as  in  No.  4— 
not  easy. 


Aspiration  of  the 
gall-bladder  not 
permissible.  Other- 
wise as  No.  4.  Per- 
foration causes  the 
signs  of  diffuse  peri- 
tonitis. In  the  be- 
ginning a  gall-blad- 
der which  contains 
pus  is  very  painful. 
Later  the  pain  may 
diminish  or  disap- 
pear. Localized  pu- 
rulent exudates  in 
the  belly  are  not 
infrequent. 

Painful ness 
slight.  Early  diag- 
nosis difficult,  usu- 
ally only  upon  the 
occurrence  of  jaun- 


T  realm  e\ 
Cystectom} 


Cystectomy 


Only  very 
operation  c 
successful.  C 
tomy,  with  c 
erable    resect  i 


portal  plexus  of    dice.    The  develop-    liver  substanc 
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Tijpe  of  Disease 


Symptoms 

lymphatics  are  af- 
fected, jaundice  and 
ascites  will  occur. 
Tumor  hard  and 
uneven.  Later,  ca- 
chexia. Colics  are 
frequently  absent. 


(0)  Sudden  clos- 
ure of  the  common 
duct  hv  a  stone. 


Diagnosis 

ment  of  ascites,  due 
to  the  pressure  of 
glands  upon  the 
portal  vein,  renders 
the  diagnosis  easy. 
A  cancerous  gall- 
bladder with  stone 
frequently  becomes 
infected  (empy- 
ema). 

Diagnasis  simple. 
Typical  history  of 
former  attacks  of 
colic.  The  pains 
radiate  more  to  the 
breast  and  back.  In 
cholecystitis  they 
are  more  confined 
to  the  region  of 
the  gall-bladder 
and  stomach. 


Treatment 

empyema  coexists, 
cystostomy  is  of  lit- 
tle use. 


Intense  jaundice, 
colic,  vomiting, 
chills,  fever.  The 
symptoms  diminish 
or  disappear  if  the 
stone  passes  into 
the  duodenum,  or 
falls  back.  In  the 
first  case  the  pas- 
sage of  the  stone, 
yet  the  stone  may 
not  appear  in  the 
feces  for  weeks,  or 
not  at  all. 

Moderate  jaun- 
dice, which  may  be 
absent.  Is  apt  to 
vary  in  intensity 
from  day  to  day. 
Stools  sometimes 
brown.  Frequently 
intermittent  fever 
of  a  malarial  type. 
Pain  is  commonly 
present,  but  may  be 
absent.  The  pa- 
tients finally  be- 
come cachectic  in 
appearance  and  de- 
velop the  hemor- 
rhagic diathesis. 

(11)    Chronic  Symptoms   the  As  in  group  10, 

closure  of  the  com-  same  as  in  No.  10.  the   gall-bladder  is 

mon  duct  by  a  stone  Jaundice  commonly  small  and  contract- 

Bituated  in  the  pa-  intense;  less  often  ed,    if   former   at- 

08 


Morphin,  hot 
applications.  Op- 
ei^tion  only  excep- 
tionally necessary 
(drainage  of  the 
hepatic  duct). 


(10)  Chronic 
closure  of  the  com- 
mon  duct  ])y  a 
stone.  The  stone  in 
tho  sn[)radiiodenal 
jwirtion. 


The  gall-bladder        Incision    of    the 


is  ordinarily  con- 
tracted and  not  pal- 
pable. Liver  more 
or  less  enlarged. 
Pain  on  pressure 
nearer  the  middle 
line.  The  spleen  is 
often  enlarged. 


common  duct.  Cys- 
tectomy and  drain- 
age of  tlie  hepatic 
duct. 


There  is  the  pos- 
sibility of  a  fistu- 
lous opening  be- 
tween the  common 
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Type  of  Disease 


pilla    of 
denum. 


the    tluo- 


Symptoms 

of  varying  intens- 
ity. If  the  inflam- 
mation subsides  the 
jaundice  may  dis- 
appear. 


Diagnosis 


treatment 


tacks  of  inflamma-  duct  and  the  du 
tion  have  occurred  denum.  If,  afb 
which  diminish  its  three  months,  i 
distensibility.  Un-  improvement  occu 
der  other  conditions  as  the  result  c 
it  may  become  di- 
lated into  a  palpa- 
ble tumor.  The 
contents  of  the  gall- 
bladder consist  papilla,  and  remof 
often  of  pus.  al  of  the  stone. 


medical  treatmeo 
(Carlsbad),  incisioi 
of  the  duodenum 
dilatation  of  tb 


(12)  Chronic 
closure  of  the  cojn- 
mon  duct  by  a  tu- 
mor in  the  pancreas 
(carcinoma,  inter- 
stitial pancreatitis), 
a  tumor  of  the  duo- 
denum (papilla), 
or  closure  by  oblit- 
eration of  the  com- 
mon duct. 


Intense  jaundice, 
which  is  rarely 
variable  in  intens- 
ity, but  continues 
to  increase.  Stools 
continuously  clay- 
colored.  There  is 
usually  no  fever. 
Pain  is  slight  or 
wanting,  and,  if 
present,  is  dull  and 
rarely  colicky. 


The  gall-bladder 
is  commonly  en- 
larged. The  liver  is 
enlarged.  Tender- 
ness on  pressure  is 
wanting  or  slight. 
The  spleen  is  fre- 
quently enlarged. 


Expectant  treat 
ment,  cholecysten 
terostomy  (with  th 
danger  of  a  cholsn 
gitis).  Operation  ii 
cases  of  carcinomi 
of  little  use.  Ii 
cases  of  chronii 
pancreatitis,  o! 
great  value. 


Operativi-:  Indications. — While  not  a  part  of  surgical  diagnosis,  I  an 
impelled  to  write  a  fcnv  words  in  regard  to  the  operative  indications  of  gaB 
stone  disease.  During  the  past  few  years  a  good  many  American  surgeoni 
have  come  to  regard  cholecystectomy  as  the  o]ieration  of  choice  in  gall-stow 
disease.  Personally,  during  the  past  ten  years  I  have  removed  the  gall-bladdd 
in  most  of  my  cases,  except  where  the  condition  of  the  patient  permitted  on^J 
a  very  short  operation,  or  w^here  an  inoperable  malignant  growth  existed,  01 
where  the  patient  was  so  profoundly  cholemic  that  death  from  hemorrhage  wH 
feared,  or  where  the  mechanical  conditions  such  as  perforation  of  the  gal 
bladder  with  abscesses  in  the  vicinity  rendered  the  operation  impracticable 
Nor  do  I  believe  that  the  mortality  of  my  operations  has  been  increased,  and 
T  am  under  the  impression  that  tlie  popularity  of  cholecystectomy,  as  opposed  to 
cholecystostomy,  is  steadily  gaining  ground  as  giving  the  patient  the  best  guar 
antee  against  future  trouble,  not  only  in  conditions  affecting  the  gall-bladdfli 
merely,  but  also  in  conjunction  with  tlie  removal  of  stones  from  the  commoi 
duct.  That  this  opinion  is  not  entertained  by  surgeons  of  far  greater  experi 
ence  than  mine  in  gall-stone  surgery,  T  am  well  aware.  Thus,  Mayo  KobaOi 
(British  Medical  Journal^  Fehriiary  24,  1906)  states,  in  substance,  as  follows 

In  ordinary  cases  of  cliolelitliiases,  cholecystotomy  with  drainage  of  the  gal 
bladder  is  a  very  safe  and  efficient  o|)eraiion.  and  if  the  ducts  are  cleared  there  net 
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Ip  wi  fmr  of  fistula  or  of  rvuitciut  of  gall-stones.     ( liolecystectomy  is  iudieated 
isi  the  UtWowiug  cunditionii:    L    In   nincer  or  other  new  growth  where   the  dis- 
me  h  Iwal  and  limited.     2.  In  eontraeted  and  nseless  gall-hlttdder,  the  result  of 
ftjpifltni  attacks  of  cholecystitis.    3,  In  dilated  or  hypertrojihied  gall-hladder  result- 
ing/mm  oUstruction  in  the  cystic  duct.     4.  In  phlen^nionous  or  gangrenous  chole- 
fjFtitk     5.  In  empyema,  calcareous  degeneration,  or  mucous  fistula  of  the  gall- 
Uidder.    6.  In  guni^lmt  or  other  serious  injuries  of  the  gall-hladder  or  cystic  duct 
liif  unnecessary  in  ordinary  cholelithiasis. 


BBtestii 


At  the  present  time — ^larch,  1[>09 — the  penthdum  has  swung  apparently  in 
opposite  direction-     That  is  to  say,  many  surgeons  believe  that  when  the 
as  is  swnllen-^i.  e.,  when  chronic  piinereatitis  is  present  as  n  ctjuipliea- 
of  galUstones — the  indication  for  draitmgc  of  the  Liliary  passages  into  the 
ine  id  better  fnltillcd  1>y  making  an  anastomosis  between  the  gall-bladder 
intestine,  preferably  the  dnodcnnni  when  practicable.      Thns^  W.   J. 
ys    {Surgery^    Gynecology,   and    Ohslvtrks^    December,    lUOS,   pages 


It  can  readily  he  seen  that  when  the  pancreas,  as  the  result  of  infection,  heconTes 
IVqIW  and  causes  pressure  upon  the  common  duct,  ttiat  it  seriously  interferes  with 
diiiry  drainage,  and,  thougli  the  pancreas  may  have  become  invohe<l  secondarily, 
pTtn-ents  that  free  drainage  of  the  liver  secretions  which  is  so  essential  to  the 
riirf  of  the  infection  upon  which  Ihe  pancreatitis  depends.  The  surgical  treat- 
it  of  chronic  pancreatitis  is  not  usual ly  directed  to  the  pancreas  itself  unless 
rrttatic  calculi  or  other  foreign  bodies  !>e  present,  hut  rather  to  the  biliary 
'  Is  best  accomplisbed  by  diverting  the  bile  to  the  surface  hy  uu*ans  of 
-lostomy,  or  tt>  a  new  prunt  in  the  gastro-intestinal  canal  by  eholecyst- 
tomy, 

large  majority  ol  cases,  galbstoues  in  the  gall-bladder  or  biliary  tract  are 
cause  of  the  chronic  pancreatitis.     Up   to   September,   UMIS,   in   2,fMl 
ilions  u|ion  the  gall-hbidder  and  bile  tract  (C.  H.  and  W.  J.  Mayo),  the  pan- 
was  «»jncidentaUy  involved  *K)0  times,  or  7.li  per  cent.    In  325  operations  on 
immon  and  bejmtic  ducts,  tiie  pancreas  was  involved  in  S2  per  cent. 
Wbeji  gall-stones  are  present  the  removal  of  tfiese  stones  with  tem])orary  free 
\ge  by  means  of  a  cholecystostomy  can   usually  be  depended  upon   to  cure 
pancreatitis.    The  infection  caiiserl  liy  the  stones  is  readily  relieved  by  this 
and  in  a  comparatively  short  time  the  |>ancreatic  pressure  upon  the  com- 
duct  disappears  and  a  yverrnancnt  cure  ensues. 
Ill  those  cases  of  chronic  pancreatitis  in  which  no  stones  are  present,  cholecys- 
ijr  cunnot  be  relieil  npon»  because  the  continuafir)n  of  the  pancreatic  disease 
(side  of  and  bf^yond  the  biliary  tract,  and  in  these  cases  more  prolonged,  if 
pcmmnent,  diversion  of  the  bile  from  its  pancreatic  association  is  necessary,  and 
^hcjrvteDlerostoniy  is  indicated. 

In  regard  to  the  necessity  in  certain  cases  of  the  direct  drainage  of  the 
atic  <Itict^    this  dej^K^nds   upon   the   presence   and    intensity   of   an   existent 
f^m^gti\^      When  septic  symptoms  are  slight  or  absent,  experience  shows 
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that  after  the  removal  of  the  gall-bladder,  or  incision  of  the  common  due 
for  the  purpose  of  removing  a  stone,  such  drainage  as  is  furnished  by  tb 
cystic  duct,  on  the  one  hand,  or  from  the  partly  sutured  commcm  duct,  oi 
the  other,  properly  supplemented  by  a  rubber  drainage-tube,  furnishes  all  tbe 
drainage  necessary.  In  septic  cases  it  may  be  wise  to  introduce  a  small  rub- 
ber tube  into  the  hepatic  duct  and  hold  it  by  fine  sutures.  The  suggestion 
of  Mayo  is  a  valuable  one — namely,  a  notch  cut  in  each  side  of  the  deep  end  of 
the  tulx;  porinits  bile  to  pass  on  and  out  through  the  papilla  at  any  time,  and 
3^et  furnishes  just  as  couij)U^te  drainage.  I  apjxjnd  the  histories  of  two  cases 
of  common  duct  stone  illustrating  the  fact  that  in  aseptic  cases  no  special 
drainage  is  necessary. 

Case  I. — E.  M.,  female,  aged  twenty-two  years,  was  admitted  to  the  New  York 
Hospital.  Two  months  ago  this  patient  began  to  have  attacks  of  cramplike  pain 
in  the  right  hypochondrium,  radiating  to  the  shoulder  and  back,  accompanied  bj 
chilly  sensations,  fever,  and  vomiting,  but  no  jaundice.  These  attacks  have  been 
repeated  every  few  days  since.  They  have  lasted  from  twenty-four  to  forty-eighl 
hours  and  have  conimed  the  ])atient  to  bed.  Four  days  before  admission  to  th 
hospital  an  attack  set  in,  and  the  patient  noticed,  twenty-four  hours  later,  that  she 
was  jaundiced  and  that  her  urine  was  very  high-colored.  Stools  not  noted.  Boweb 
regular.  The  pain  had  shifted  to  the  epigastrium  in  the  median  line.  On  admifr 
sion,  the  patient  was  well  nourished  and  in  good  general  condition.  She  was  mark- 
edly jaundiced.  Tlie  abdomen  was  flat.  There  was  tenderness  on  deep  pressure  ii 
the  right  hypochondrium  and  in  tlie  epigastrium.  The  liver  did  not  appear  to  h 
enlarged.  The  gall-bladder  could  not  be  distinctly  felt.  The  urine  contained  mucl 
bile.  The  stools  wore  clay-colored.  Tcinporature,  100°  F. ;  pulse,  106;  Icucocytea 
10,000. 

Tlie  following  morning  the  ])aticnt  was  juit  under  gas  and  ether.  .A  vertical 
incision  was  made  along  the  outer  ])order  of  the  right  rectus  muscle  three  and  i 
half  inches  long,  beginning  above  at  the  free  border  of  the  ribs.  The  gall-bladdei 
was  found  distended.  Palpation  of  the  eonunon  duct  between  a  finger  introduced 
into  the  foramen  of  Winslow  and  the  thumb  detected  a  small  hard  mass  low  dowi 
in  the  common  duct. 

With  some  difficulty  this  portion  of  the  duct  was  brought  into  view,  and  a  sraal 
incision  over  the  hard  body  permit  led  the  extraction  of  a  spherical  calculus  abotti 
the  size  of  a  pea.  The  removal  of  the  calculus  permitted  the  escape  of  a  consid 
erable  quantity  of  bile-stained  nmcus.    The  gall-bladder  then  collapsed. 

The  cut  in  the  common  duct  was  sutured  imperfectly  with  fine  catgut.  Th 
exposed  viscera  was  cleansed  with  salt  solution  and  dried.  Closure  of  the  wouw 
in  the  abdominal  wall.  Drainage  with  a  rubber  tube  and  a  strand  of  gauze  dowi 
to  the  hole  in  the  common  duet. 

There  was  no  rise  of  temperature  following  the  operation,  nor  any  disturbanc 
of  wound  healing.  A  large  movement  of  the  bowels,  containing  abundant  bile,  o 
the  second  day.  Drainage  removed  on  the  third  day.  Stitches  removed  on  ti 
eighth  day.  The  jaundice  had  notably  diminished  after  three  days,  and  had  entird 
disappeared  after  ten  days.  Tlie  patient  was  allowed  to  sit  up  on  the  twentiel 
day.     Urine  and  stools  normal. 
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Case  IL — H.  H.,  forty-six  years  of  age,  was  admitted  to  the  New  York  Hos- 
{HtiL  During  the  past  eight  years  she  had  suffered  from  numerous  severe  attacks 
(f  pain  in  the  region  of  the  gall-hladder.  The  attacks  lasted  for  several  days  and 
^ere  often  followed  by  jaundice.  During  the  past  four  years  the  attacks  have 
scarred  every  two  months  or  so.  During  the  past  three  months  the  patient  has 
id  severe  attacks  of  biliary  colic,  and  the  jaundice  has  been  constant,  with  remis- 
Mis.  The  last  attack  began  four  days  before  admission  to  the  liospital.  The  pain 
?ttd  two  days  and  a  half,  accompanied  by  a  chill,  followed  by  fever  and  sweating. 
At  the  present  time  the  patient  is  well  nourished;  she  is  deeply  jaundiced, 
le  abdomen  is  soft.  The  liver  extends  an  inch  below  the  free  border  of  the  ribs 
the  nipple  line.  There  is  tenderness  in  the  region  of  the  gall-bladder  upon  deep 
essure.  The  urine  and  the  stools  are  characteristic  of  biliary  obstruction.  The 
igulation  of  the  blood  is  notably  delayed. 

Under  gas  and  ether  anesthesia,  a  three-inch  vertical  cut  was  made  at  the  outer 
rder  of  the  right  rectus,  beginning  above,  an  inch  below  the  free  border  of  the 
«.  The  gall-bladder  was  found  rather  deeply  placed  beneath  the  liver.  Moder- 
Jj  distended.  Palpation  detected  a  stone  of  considerable  size  in  the  gall-bladder. 
Ipation  with  the  finger  introduced  into  the  foramen  of  Winslow  detected  two 
ge  stones  in  the  common  duct.  Gall-bladder  opened,  permitting  the  escape  of 
^stained  mucus.  A  single  stone,  measuring  three  quarters  of  an  inch  in  its 
litest  diameter,  was  extracted  by  means  of  a  scoop.  p]fforts  to  move  the  stones 
the  common  duct  upward  into  the  gall-bladder  were  not  successful.  An  incision 
the  common  duct  behind  the  duodenum,  permitting  extraction  of  two  stones  of 
mt  the  same  size  as  the  first.  Suture  of  the  common  duct  and  the  gall-bladder 
rh  fine  silk.  Cavity  cleansed  with  salt  solution.  Closure  of  the  wound,  except 
•  a  small  rubber  drainage-tube  and  a  strand  of  gauze  which  were  introduced  down 
the  wound  of  the  common  duct.    Sterile  dressing. 

There  was  a  slight  escape  of  bile  into  the  dressing  for  about  forty-eight  hours; 
)er  that  time,  none.  The  tube  was  removed  on  the  third  day,  after  which  a 
ill  gauze  wick  was  inserted  a  short  distance  for  several  days  longer. 
The  movements  from  the  bowels  contained  bile  on  the  third  day.  The  wound- 
iling  was  aseptic,  producing  a  linear  scar.  The  disturbance  of  pulse  and  tem- 
rature  during  convalescence  were  unimportant.  The  patient  left  the  hospital 
the  twenty-fifth  day,  well. 


rUMORS  OF  THE  GALL-BLADDER  AND  OF  THE  BILIARY  PASSAGES 

A  variety  of  benign  tumors  of  the  gall-bladder  have  been  observed.  They 
?  scarcely  likely  to  admit  of  an  accurate  diagnosis  before  operation.  If  they 
i>e  obstruction  of  the  biliary  passages  they  will  produce  symptoms  more 
less  resembling  those  due  to  gall-stones. 

Caneer  of  the  Chill-bladder. — Cancer  of  the  gall-bladder  is  relatively  a  fre- 
nt  disea.se.  By  far  the  commonest  cans(»  is  chronic  irritation  produced  by 
-stones.  Thus,  ^fusser  collected  (me  hundred  cases  of  cancer  of  the  gall- 
Ider.  Tn  sixty-nine  of  these  gall-stones  wen*  olso  found,  and  in  many  of 
remaining  eases  there  w^s  a  history  pointing  to  gall-stones, 
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Tbe  secmidary  cancers  of  the  gall-bliidder,  due  to  extension  from  cancer  of 
the  liver,  etc.,  are  without  surgical  interest.  Primary  cancers  of  the  gall- 
bladder, on  the  other  hand,  are  interesting  for  two  reasons:  First,  if  operated 
upon  very  early  they  are  curable  in  a  very  small  i:)ereentage  of  eases*  Second, 
if  already  involving  surrounding  strnetnres,  the  diagnosis  of  cancer  is  a  posi- 
tive contraindication  to  operative  interference. 

Two  princi]»al  fnniLs  of  cauccr  of  the  galMihiddrr  uvr  di,siinp:nisbcd  bv 
Morin:  cann^r  arising  from  the  efntheliimi  of  ihr  galMthtddcr;  cancer  ari^-ing 
from  the  gland n la r  cells  of  the  unicous  mcnibrane  of  the  gall-bladden  The 
fij^^t  ft*rm  ra]inlly  infiltrates  the  liver  substance  and  clinically  cannot  lie  dis- 
tingiiisbed  from  cancer  of  the  liver.  The  second  form  remains  for  a  longer 
time  confined  to  the  w*all  of  the  gall-bladder,  and  may  grow  to  a  considerable 
size  before  tbe  liver  itself  is  invaded.  In  the  larger  nund^er  of  cases  the 
disease  begins  near  the  fnndns;  in  other  castas  tbe  vicinity  of  tbe  neck  i% 
tbe  starting  point.  Pressure  upon  the  common  and  hepatic  duct  in  these  case% 
is  accompanied  by  jaundice  in  tbe  later  stages  of  tbe  disease. 

Cancer  of  the  gall-bladder  rarely  occurs  before  tbe  fortietli  year  of  life* 
and  becomes  more  frcipient  with  advancing  age.  As  is  tbe  case  with  gal|^ 
8tones,  it  is  several  times  as  frequent  in  women  as  in  men,  wber€*as  nialigiiax^ 
disease  developing  primarily  in  tlie  comniun  duet  occurs  with  equal  frequeiie» 
in  men  and  women. 

One  of  the  dithcidties  in  the  corly  diagnosis  of  cancer  of  tbe  gall-bladifei*. 
is  that  it  is  so  frcipicntly  accompanied  l»y  the  prcsenct*  of  gall-stones,  and  bonri.^ 
that  tbe  symptoms  during  tlie  early  stage  of  the  disease  are  mistaken  for  thos^ 
of  cholelithiasis;  nor  are  there  any  definite  symptoms  pointing  to  a  mx^r 
growth  until  a  palpable  tuuuir  is  foruu^d.  Mayo  points  out,  however,  tlia^ 
while  (here  will  nstially  have  been  a  distinct  history  of  gall-stones  in  thes^ 
cases,  there  will  often  be  a  distinct  period  uf  rc^misi^ion  Ik* fore  tbe  symptotn^^ 
due  to  the  cancer  develop.  Tbe  only  cases  in  which  ojK^rati^m  is  likely  to  b^^ 
sncccssful  will  be  tbose,  with  few  exceptions,  iu  which  the  opera t ion  is  done 
for  suppfTscd  ebulecystilis  fmni  gall-stuues;  in  other  words,  tbe  diagnosis  wii 
only  be  arrived  at  after  oj>ening  tbe  alidomen,  sometimes  only  after  niicro^-^ 
seopical  examination  of  sections  of  tbe  galhbladder,  liccause  a  thickened  am 
iniiltrate<l  gall-blatbler  frequently  resembles,  or  is  accompanied  h}\  carcinouja-— 
tons  infiltration  not  distinguishable  with  the  naked  eye. 

The  early  symptoms  are  rarely  characteristic.  There  will  usually  liave  bcei 
a  history  of  gall-stone  disease  in  the  past  Tbe  patient  will  complain  of  loi 
of  apfietite  and  of  distarbances  of  digestion.  Actual  biliary  colic  is  usuall; 
absent.  If  the  disease  has  existed  for  several  months,  tbe  patients  may  appca 
cachectic,  and  will  have  lost  a  good  deal  of  flesh.  There  will  usually  be  j 
sense  of  dull  fjain  or  oj)pre.-iston  in  tbe  region  of  the  gall-bladder.  After  i 
titne  a  palpable  tuuior  will  be  present.  The  tumor  nsnally  feels  hard;  i 
surfaee  n»ay  be  nodular  i»r  srijnotli  ;  it  is  situated  in  tbe  region  of  tlie  gal 
bladder,  and  is  evidently  couut*ctcd  with  the  liver.     In  cases  not  cumplicat 


q 


TUMORS    OF   THE    GALL-BLADDEK 


ISl 


Ijffl/ection  or  etupjeiiia  of  tbc  gall-bla^ltlor  the  tumor  \vi!l  not  be  especially 
teD(fer»  Dor  will  there  be  tlie  sign  of  marked  abdominal  rigidity. 

As  the  disease  progresses  jaundice  is  slowly  developed.  The  progress  of 
tie  jaundice  is  steady,  not  inteniiittent.  As  the  disease  progresses  and  invades 
tie  liver  a  coiisiderablL*  tnmor  mass  will  be  funned.  The  patient  will  l)eeonic 
wngrtssii'ely  more  and  more  anenuf,  emaeiatrd,  and  tMteliuetie.  In  tlie  later 
Itigi^s  of  the  disease  lliere  rnay  be  ascites  or  eanet'runs  p(*ritunitis.  The  dnra- 
if»B  of  life  is  very  short,  rarely  nuae  than  a  year^  and  with  an  extreme  limit 
rflifc  of  two  years. 

The  iiayos  report  forty  ofXTations  for  malignant  diseases  of  tlie  hih'ary 
lis^ges.  Of  these,  nine  died  in  the  hospital.  Two  eases  of  eaneer  of  the 
ill-bladder  remaine<l  well  after  more  than  two  years.  In  two  other  eases  the 
itJook  appeared  ho|)efnl.  A  few  eases  only  of  actual  enre  are  re])orted  by 
:her  observers,  I  have  had  one  snceessfnl  ease,  whieh  remains  well  now  at 
fc  end  of  six  years. 

icTTtfoE's  Case  of  Cancer. — ^Tnbn  A.,  jjoljceirum,  a  lein|>urate,  healtliy  man, 
jid  forty-four,  entered  the  New  York  Ilospital,  A|)nl  4,  ll*o:i  He  had  siiiTcrcd 
attaeks  of  indigestion  during  the  past  yvntl  Four  monllis  before  I  saw  him 
began  to  suiter  from  a  dull  pain  in  the  rogion  of  the  gall-blathh'r.  The  pain 
f  more  or  less  eontinuous,  with  exacerbations.  Subserjuently  he  began  to  suffer 
ittaeks  of  vomiting.  His  digestion  beta  me  iui  paired  and  he  ran  down  in 
■ItL  He  had  lost  thirty-five  pounils  in  weight  during  the  last  few  months^  and 
ly  Wome  jaundiced  during  the  [nist  few  weekj=.  The  jaundice  has  been 
t  nod  glowly  progressive,  but  is  now  of  only  modenUe  inleiii^ity.  The  ui)per 
of  the  at)domen  is  slightly  distended  and  tympanitic.  The  liver  dullness 
Is  one  inch  l>elow  the  free  Ijorder  of  the  ribs.  No  tumor  could  be  felt.  Ab- 
I  rigidity  was  scarcely  noticeable.  He  was  nojjddy  aneruic.  Temperature 
pttUe  normah  There  was  slight  leueoeytosis,  but  the  difTercntial  count  showed 
^Odng  distinctive. 

Tlic  ahgence  of  very  acute  attacks  of  pain,  the  luore  or  less  continued  character 
the  pain,  the  marked  deterioration  in  general  healtli  and  loss  of  weight,  the 
of  tenderness  and  of  fever,  led  me  to  suspect  cancer  of  the  gall-bladder. 
April  6,  1903,  the  gall-bladder  was  exposed  through  a  four-inch  incij=ion.  It 
K  ntbec  deeply  situated  and  considerably  distenfbMl.  but  uot  adherent.  Upon 
pttioQ  one  could  feel  that  the  tldrd  of  tlic  gall-bladder  away  from  its  fundus 
^  **erupied  by  a  tnmor  of  considerable  size, 

4*nniplete  removal  of  the  gall-bladder  was  attended  witli  some  diflieuKy  on 

of  hemorrliage  from  the  liver,  in  winch  the  gall-lihidder  was  rather  deejdy 

led.     The  bleeding  was  very  free,  and  had  to  be  controlled   by  temporary 

After  removal   of  the  entire  gsdl-bladder.   together  with  the  malignant 

down  to  a  point  oppoi^iite  the  hepatic  artery,  the  wound  in  the  liver  was 

and  a  small  drarnage-tuhe  inserted. 

removal,  the  gall-l>ladder  was  opened.     There  was  considerable  tliicken- 

itt  itii  irallF,  and  that  half  of  the  organ  away  from  tlie  fundus  was  (xrupied  by 

ignant  growth:  tfie  fundus  did  not  ?ecni  to  be  involved.     The  galMdadder 

a  few  minute  stones.    The  diagnosis  of  carcinoma  could  be  made  with 


After 
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comparative  certainty  from  the  gross  appearance  of  the  tumor.  The  patient  mac 
an  uneventful  convalescence.  On  May  27,  1903,  he  had  gained  over  twenty-fi^ 
pounds  since  the  operation,  and  there  were  no  evidences  of  any  secondary  growth 
In  April,  1909,  this  man  was  still  in  perfect  health,  and  remained,  as  he  had  bee 
on  active  duty  on  the  police  force. 

Tomon  of  the  Oall-ducts. — Both  benign  and  malignant  growths  are  obsen'e 
in  the  common  bile  duct  and  in  the  hepatic  duct.  As  a  diagnostic  entity  car 
cinoma  alone  will  be  here  considered.  The  disease  occurs  at  least  as  often 
in  men  as  in  \vomen,  thus  differing  from  cancer  of  the  gall-bladder.  The 
causative  relation  between  gall-stones  and  cancer  of  the  ducts  is  thus  not 
entirely  clear,  although  Mayo  Robson  believes  that  such  a  relation  does  exist 
in  most  cases.  Primary  cancer  of  the  common  duct  is  a  rare  disease.  Among 
eighteen  cases  collected  by  Musser,  fourteen  were  in  the  common  duct  and  three 
were  in  the  hepatic  duct.  The  favorite  site  is  at  or  near  the  papilla — ^nine  cases. 
The  other  sites  are  at  the  junction  of  the  cystic  and  hepatic  ducts  and  at  th 
bifurcation  of  the  hepatic  duct.  The  type  of  the  disease  is  usually  of  thi 
columnar-celled  variety.  Kehr  states  that  scirrhus  is  the  ordinary  form,  and 
that  the  softer  forms  of  carcinoma  are  extremely  rare.  Disseminated  infection 
appears  to  be  long  delayed.  The  lymph  nodes  in  the  gastrohepatic  omentun 
are  the  first  glands  to  be  involved,  but  this  infection  may  not  occur  until  laU 
in  the  disease.  In  some  cases,  long  after  the  condition  has  ceased  to  be  oper 
able,  the  lymph  nodes  at  the  root  of  the  neck  behind  the  clavicle,  usually  upoi 
the  left  side,  may  be  found  enlarged  and  hard  (jugular  gland).  The  diagnorii 
of  cancer  of  the  bile  ducts  can  rarely  be  made  before  operation. 

The  symptoms  closely  resemble  those  of  cancer  of  the  head  of  the  pancrett 
The  gall-bladder  is  usually  distended  and  enlarged.  There  is  jaundice,  whid 
may  at  first  be  intermittent,  but  soon  l)ecomes  progressive  and  intense.  Then 
are  the  ordinary  digestive  disturbances,  clay-colored  stools,  and  bile-stained 
urine  of  cholemia.  There  is  progressive  emaciation,  anemia,  and  debility 
A  tumor  other  than  the  distended  gall-bladder  is  not  likely  to  be  felt.  Then 
is  nothing  characteristic  about  the  pain  except  that  it  is  not  apt  to  be  severe 
at  least  not  so  severe  as  the  pain  of  gall-stone  impacted  in  the  papilla.  Septi 
symptoms  may  appear  from  infective  cholangitis.  The  liver  in  many  castt 
will  be  somewhat  enlarged.  The  spleen  may  also  be  enlarged.  The  local  sigtt 
in  the  vicinity  of  the  gall-bladder  are  usually  rather  negative — that  is  to  say 
there  is  not  much  localized  pain  and  tenderness.  Cancer  of  the  papilla  htl 
been  operated  upon  with  temporary  benefit  by  Halsted,  Mayo,  and  a  veij 
few  others. 


THE  SPLEEN:  TOPOGRAPHICAL  AND  ANATOMICAL  REMARKS  ADAPTED 

FROM   MERKEL 

The  spleen  under  normal  conditions  is  a  soft  and  ehvsticv  rather  fragile, 
organ,  wljose  8lia|>e  is  larf^ly  molded  l>y  rmitsH't  witlj  the  siirromiding  viscera. 
The  form  of  the  spleen  is  that  of  a  tetrahedron  whose  base  is  directed  toward 
tbe  diaphragni  and  whose  a])ex  is  turned  tow  ard  the  interior  of  the  lielly.  The 
diaphragmatic  surface  is  molded  to  the  shape  of  the  diaphragm,  and  since  the 
antfrior  stirface  exhihits  a  coneavity,  the  general  contour  of  the  spleen  is  eon- 
cav(HN>uvex,     Ik*ginning  at  the  ajjex  of  the  tetrahedron,  three  other  surfaces 

guj  be  distinguished — a  gastric,  renal,  

tnd  ksal  surface.     The  diapliraguiatic  ^^^^^^fttl 

gurfac^e,   fhe    largest,    lies    beneath    the         /  jg  .^^^r^^^FKl 

ninth,  tentli,  and  eleventh  ribs.  The 
longest  diameter  corresponds  very  near- 
ly with  the  direction  of  the  tenth  rib- 
Mind  the  diaphragm,  and  between  it 
8Bd  die  chest  wall,  the  pleural  cavity  ex- 
tends  Mow  every  portion  of  the  i^jileen. 
The  lung  reaches  jw'^steriorlv  to  the  level 
of  thp  eleventh  dorsal  vertebra,  so  that 
the  spleen  is  also  partly  covered  by 
king.  .1  filah  irounJ  rearitifnj  Ike  spire n 
through  (he  thoracic  vmll  (hns  inevUahhj 
WQitiuh  the  phnrra,  somel'tmfs  aha  Ike 
lung.  The  gastric  surface  is  in  ct^iitact 
with  and  molded  upon  the  posterior 
Rirface  f)f  the  fundus  of  the  stcunaeli; 

tlii^  ('onta<'t  i»btains  only  when  the  stnmach  is  fidl,  not  when  it  is  empty. 
Tlie  renal  surface  is  in  contact  with  the  outer  Iforder  of  the  upper  pole  of  the 
kft  kidney.  The  extent  of  surfafn*  in  contact  with  the  kidney  varies  with  the 
]m\m  of  tliat  organ.  The  basal  surface,  the  smallest  of  all,  is  in  contact 
with  the  tail  of  the  pancreas  and  fl*e  sjdcuic  H^-xure  uf  the  eo]m\  The  spleen 
extends  toward  the  middle  line  nearly  to  t!ie  Imrder  of  tlie  olrvcuth  dorsal  ver- 
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Fui.  27.— Pf»siTir>N  ar  tiik  Spleen  in  RetA- 
TitiN  IT)  THi:  Rum.  Viewed  from  the  left 
side.      (Merkt?L) 
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tpbra.     It  may  actually  truifh  it,  or  the  separalion  may  lie  an  inch.     Laterally 
the  lower  part  of  the  spleen  usually  extends  as  far  forward  as  the  midaxillary 
line,  but  not  iionnally  heyond  a  line  drawn  fraui  the  left  stern* »elavieiilar  joint 
to  the  tip  of  the  eleventh  rih  (the  left  eosto^^lavicular  line).     The  spleen  moves 
with  the  diaphragm  with  respiration,  bnt  less  so  than  the  liver.     The  condi* 
tion  of  fidlness  or  empliness  of  tlie  stomach  and  eolon  resjiGeHvely  has  sonie 
effeet  npon  the  jiusitiim  of  the  sjilecn.      If  an  individual  lii'8  u|M>n  tlie  ri|jht 
side  of  the  \Hn\\\  the  up]»er  and  anL«_Tiur  IwirthT  of  the  sjileen  moves  chiwnward 
and  forward   a  distanee  of  »1  to  4  em,   farlher  than   wlien   the  sidjjeet  standa 
ereet  or  lies  on  Ids  back.     The  spleen  eannot  i)c  paljuited  when  normal,  nor  catt 
its  limits  lie  made  nut  aeeiirately  by  ]tereussion  exeejit  its  lower  and  outer  end. 
As  stated,  it  is  partly  covered  by  the  lung.     The  proximity  of  the  kidney,  th^ 
thiek  muscles  of  tlie  back,  the  e^aidition  of  fullness  or  emptiness  of  the  eoh>n^ 
and  stomaeh,  whether  filled  with  gas  or  Sfdid  or  liquid  material,  are  all  (i->ti^ 
ditions  whieli  render  perenssion  of  the  outlines  of  the  ajdeen  ditKeult,     TU 
area  of  splenie  (bdhiess  may  he  abolished  in  enipbyseuui  or  covered  by  plenriti^ 
effusions.     Tumors  of  the  sjjleen  njay  displaee  tlie  diaphragm  upward,  causii]^ 
dyspnea.     This  is  more  apt  to  rx'eur  in  ehihtren  than  in  aduUs,  bcH*ause  in  tlj^ 
former  the  phrenoecdie  lij^anient  affords  tirnier  support  to  the  organ_    holdit]«v^ 
it  more  firudy  apiinst  the  diaplirnjinu.     The  size  u{  the  sph»en  in  the  aduJt 
is  on  the  average  about  live  inches  in  length,  tlinn:^  in  breadth,  and  i>ne  and 
a  quarter  in  thii-kness.     The  weight  of  the  spleen  in  the  ea<laver  is  from  150 
to  'JOO  gms.,  and  a  sixth  umre  when  tilled  with  blrHKL     Its  size  varies  nwihr- 
different  couditiiais  nuu*e  than  any  other  organ  in  the  body.     It  is  larger  in 
proportion  in  ehildrcm,  increases  in  size  after  eating,  and  becomes  regidarljr 
enlargc*d  in  a  great  variety  of  dise<ises,  notably  in  febrile  conditions,  malaria-^ 
typhoid,  and  in  many  other  infectious  diseases.     The  spleen  may  lieeome 
large  that  it  reaches  to  the  pelvis,  fills  the  abdomen,  and  has  been  mi^slakeim 
for  pregmmey.      Some  of  the  diagnostie  characters  of  a  splenie  tumor  hav^ 
already  Ikh'Ii  dwelt  upon  under  l>iagiic»sis  of  Diseases  f>f  the  Alidotnen;  othen* 
will  1hl»  mentioned   un<hT  suitable   headings.      The  spleen  is  held   in    pL^ee  by 
folds  of  peritoneum  containing  firm  bands  of  fibrous  tissue.    Such  a  fold  passe* 
from  the  left  erus  of  the  dia|ihragm  to  the  spleen.     The  sus|>eusory  ligament^ 
phrcnosph'Tiic   Ufjameni   and    the  phrcnofolie   llf/ameftl^  siisfcniacuJum    lienU; 
the  latter,  passing  from  the  diaphragm  to  the  splenie  flexure  of  the  eolon,  sup- 
jxirts  the  eoloUj  aT»l  since  the  spleen  rests  upon  the  crjhin,  supports  it  also,  form- 
ing a  kind  of  pocket  for  its  rt^'eption.     The  gastrosplenic  omentum,  neet^ssarily 
a  loose  eonneetion^  on  account  of  the  movements  of  the  stomach,  has  Init  littl 
influence  in  the  fixation  of  the  spleen.      Tlie   ligaments  of  the  spleen  may*" 
become  relaxed,  permitting  the  spleen  to  fall  d<i\\Ti  and  hang  free  in  the  ab-" 
domen.    supinirted    by    its    vess<»ls.       (See    Movablr^    Spleen.)      The   spleen   i 
surrounded  by  a  firm  conmH-Mve-t issue  capsule,  wdnch  S4*nds  conneetive-ti^ti^ 
st'pta  into  the  inl«'ri«tr  of  the  organ,  affording  sujqiort  to  the  soft  ami  friabl 
jiarenehymat 
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Blood  Supply. — The  splfon  receives  for  it^  size  a  very  large  siipplv  of  blood. 

Bpiplenic  artery  runs  a  tortuous  eonrse,  from  ri^lit  to  left,  and  divides,  before 

(be  organ,  into  from  six  to  twelve  branolics.     These  vessels  enter  the 

the  spleen,  but  do  not  auastoniose  in  its  substanec*     This  explains  the 

jdmirpence  of  wedge-sha^ied  infarcts  in  the  spleen  as  the  resnlt  of  the  lodgment 

rfpftilxjli  in  Its  substance.     The  s]tlenie  vein  runs  parallel  with  the  artery,  is 

lAwihle  jfs  sizi%  k'S^  fi^rtuons,  lies  below  it,   and  empties  iuto  the   portal  vein. 

[TW  liiultjplieity  of  the  arteries  entering  (lie  spU'en  ruakes  it  necessary  fur  the 

fo  inse  great  cauti<m  wlien   tyinj^  off  the  pedicle  in   the  oiienitiuii  nf 

Hiimy  to  s(H*nre  all  the  bleeding  pointi^*     The  spleen  mny  Iw  rearbed  by 

lictil  incision  in  the  outer  border  of  tlie  left  rectus  muscle,  or  by  an  inci- 

{virallel  with  the  ribs^  similar  to  that  used  for  removing  the  kidney.     It 

'alsfi  lie  reached  by  resecting  the  tenth  ril).  or  the  ninth,  teuih,  and  eleventh 

if  more  space  is  nei^dcd,  l>ehind  the  axillary  line  ami  luissiug  tbruugli  the 

cavity.     In  some  eases  this  may  be  a  favoral^le  avenue  to  the  spleen 

letses  of  abscess,  and  es|)ecia]ly  if  the  infection  !uis  caused  adbesifins  between 

I  diaphragm  a  tie  and  costal  pleura.     In  tumors  of  the  sijleen  it  is  to  Ite  borne 

imbd  that,  the  s]ilenic  vessels  are  enortuously  enlarged,  that  their  walls  are 

liSy  and  that  they  are  often  under  cunsiilerable  tensinn ;  great  gentleness  and 

must,  therefore,  be  used  in  ligating  them. 
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Injories  of  the  spleen  iriay  be  siibriitatK'nus  ur  oficn  wounds.     The  former 
If  W  divided  into  ruptures  and  contusinns;  the  hitter  iuto  stab  and  gunshot 
'iL     The  subeutaneous  injuries  are  inucli  the  more  frerpieut,  and  injuries 
spleen  are  five  times  as  freijuent  aujong  men  as  aiuong  woitien.     Berger 
I  4*^7  cases;  among  these,   308   wei^e  subcutaneous  injuries  by  blunt 
ice;   of  these,  264   were  rujitures,   44   were   contusions,   150   were  ojjen 
;  nf  these,  31  were  stab  and  incised  wounds,  IKS  were  gunshot  wounds, 
31  were  cases  of  jirolapse  nf  the  uninjured  spleen  tbrougli  an  external 
It  goes  without  saying  that  an  enlarged  and  thickened  spleen  is  much 
apt  to  be  ruptuK^l  l»y  moderate  dcfrrees  of  blunt  violent^'  than  h  the 
spleen.     Thus,  in  rruilaria,  miliary  hdiennilosis,  typhoi<l  fevcr^  as  w^ell 
til  winie  other  diseases  in  which  the  spleen  is  enlarged  and  softened,  rupture 
\y  f.n'ruT  from  wry  ^li^lit  decrees  of  viohnce,  even  from  muscolar  effort;  as, 
eacjuifde,  during  a  violent  attack  of  vomiting*     As  eonqjared  with  subcu- 
UB  injuries,  §t«b  and  gunshot  wonnds  of  the  i^plcen  are,  relatively,  very 
indofMl.     Nearly  all  the  subcutaneous  niptirrcs  of  the  Hjileen  which  I  have 
in  the  ho&pitals  in  New  York — nund»ering  twelve  or  more — have  been 
NJueed    by   *' mn-over  ^'   acciilents  or  by  falls  from   a   height.      In   two  or 
im^^^  only,  from  a  lilow  in  whirh  the  liody  was  struck  by  a  blunt  ob- 
I   *w#*r    the*   region   of  the  spleen.      The    illustration    represents   the    s]ileen 
niAXi  who  wa^  stubbed  In  the  aide  and  wlm  bled  to  death  from  a  com- 
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varieties*     In  uiio,  a  little  boy  iijion  wliom   I  oiierntcd  8oiiie  years  ago 

K*x)t^evelt  Hti^^pifol,  there  was  a  ' 
tear  an  iiieli  in  tlrpih  thnnigh  tbi 
uf  the  8|>lLH.'n.  Tlie  imuu  s^jiircis 
beiiKirrhaijje,  liowever,  was  from' 
the  branches  of  the  splenic  artery 
Wiis  torn  across  just  at  its  entii 
the  spleen.  The  spleen  was  « 
"but  the  child  died  of  anemia  foil 
hours  later.  In  another  case,  i 
t!ic  service  of  Dr,  Robert  Abbe 
Iloosevelt  Hospital,  at  which  I  i 
him  in  the  operation,  a  little  l 
nm  over  by  a  truck,  and  was 
to  the  hospital  suffering  from  t 
toios  of  shock  and  hemorrhage, 
npening  the  abdomen  the  lo 
third  of  the  spleen  was  eompleti 
rated  by  a  horizontal  tear  throl 
snhstance  of  the  organ*  The  i 
]iortion  of  tlie  splec-n  was  fonntj, 
right  iliac  fossa.     Tl*e  rig:ht  kidlj 

Fia.28.— Stab WotiNti OF THK Spleen.  Wound      also  extensively  crushcd  and  \M 

of  entrwnce  at  the  lower  border  of  the  ninth        t„     ,t.*1.,  «    «.,^^.     4lw.     L^i.^^i.     .,  J«   < 
rib   in    the    rK>sterior    axillarv    Ifno.      Tlie        ^^     Otlier    CaseS    the     lowCF    pole 

wHimi  rompieteiy  pvn^tm^t-d  the  «defn.      spleen  IiHs  been  rent  more  or  les4 

J  i<*ath  tuprurriHl  from  hcniorniimc     A  mrgcr  * 

incision  has  btMri  made  into  ihu  ssfi^leen  to  qF   pnlpificd.                                                    ' 

demoHstmt*?  the  tiis^e  and  depth  of  the  slob  ^                        .                  -At 

woiincl      The  tlmwing   was    niach-   for   me  In   t^aseS    01    OOntUSlon    of    tna« 

from  the  specimen  bv  iJr   B.  S.   Barrnieer.  i             .                           j*             '       aL 

The  rase  otcurn.l   in    the   IhuUm    String.  '^   iK^UiatoUUl   Uiav   form    m   the  SU 

of  the  organ  of  varying  size;, 
beinatoma  may  finally  l>e  converl 
a  mass  of  sear  tissue,  or  into  a  vyr^i,  or  lK*<M»me  iiupreint^*t*d  with  lim 
or  form  an  abscess  wlticli  may  burst  into  tlie  cavity  of  the  peritonenm,  i 
Bdliesions  with  the  diaphrapn,  the  stornafb,  the  colon,  or  the  p»elvis  of 
ney,  and  thus  pc^rfornte  in  one  of  several  tlirections.  The  principal  dai 
wounds  and  ruptures  of  the  spleen  are  shock  and  liemorrhage^  and,' 
patient  survives  without  o|ieration,  in  some  eases  ]>eritonitis.  It  ofti 
pens,  notably  in  eases  of  suhcutaneous  rupture  of  the  8])leen,  tliat  asi 
injuries  of  a  severe  character  reiuler  the  condition  a  ho|ieless  one, 
three  quarters  uf  tlie  i^uses  uf  ntpinrt'  nf  the  splecu,  untreated,  dit*  of  sb 
hemorrlinge  wiftiiu  the  tirst  twenty-four  lioors.  if  imt  ii|]eratiMl  upon  nil 
i>0  per  eent  are  fatid.     As  the  result  of  ast^]itie  o|)t*ration  the  general  ii 
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about  25  per  cent.  The  inurtulity  of  iriinslmt  wo^iiuls  uf  the  sijtleen  is  very 
ligli — ^nlKnit  i\0  |icT  c^nt;  that  of  stnh  wmin<ls,  ^jiiite  low — 10  per  (Viit;  that 
rf  rmitiircs — V*l  jxT  eeiit  (lk»rger). 

Diagnosis  of  Subcutaneous  Ruptures* — The  diagnosis  of  siiheiitaneous  rup- 
tnres  of  the  splet'n  eaii  rarely  he  made  with  eertainty.  Affer  the  history  of  a 
How  or  a  fall,  etc.,  over  the  lower  part  of  the  thorax  upon  the  left  si  tie,  the 
patients  usually,  Init  not  always,  fall  at  finee  into  a  condition  of  slioek,  with 
which  are  eonihined  the  syinptorns  of  progressive  anemia.  They  suffer  from 
intense  abdominal  pain,  referred  to  the  regi^ju  of  the  spleen,  becoming  later 
jfpntrnl,  as  the  hlood  is  difTnsed  tliroughoiit  the  ahduiiiinid  eavity.  There 
will  lie  tenderness  and  innseiilar  rigidity  over  the  u|>j)er  right  quadrant  of  the 
ahfcmeu.  Such  tenderness  and  rigidity  may  remain  localized;  or  in  other 
cDses  it  will  l^eeonie  general  after  a  few^  hours.  In  some  eases  there  will  be 
dullness  on  percussion  in  the  right  flank,  and  this  dullness  may  diminish  when 
the  patient  is  made  to  lie  for  some  miuutes  n|win  his  right  side. 

In  a  certain  proportion  of  eases  the  hkwxl  tends  to  accumulate  in  the  vicin- 
ity of  the  spleen,  so  that,  if  the  patient  survives  for  twenty-four  or  forty-eight 
hours,  a  distinct  tumor  mass  will  l>e  formed  in  the  ujjper  left  quadrant  of  the 
tb(l«men.  This  condition  was  pr*»sent  iu  two  cases  of  rupture  of  the  spleen 
which  I  saw  in  the  Roosevelt  HosidtaL  One  of  theui  was  operated  upon  by  Dr. 
Charles  McBurney,  the  i>ther  by  Dr.  Frank  Hartley.  In  both  a  large  more  or 
less  JiJitiuctly  localized  hematoma  was  palpable  as  a  somewhat  diffuse  boggy 
tumor  niflss  on  the  left  side  of  the  belly  below  tlie  ribs.  In  each  the  spleen 
wa«t  found  ruptured ;  the  bleeding  bad  ceased  at  the  time  of  operation,  forty- 
eif^ht  hours  or  more  after  the  injury.  In  botli  the  sjileen  was  removed.  Both 
paticnU  recovered, 

A  certain  numl»er  of  ca>ies  of  rujiture  of  tlie  spleen  show  no  serious  symp- 
at  the  time  ctf  t!ie  iujury.  Shock  may  Ite  absent,  au<l  tlie  general  sym|>- 
toma  of  abdominal  bleeding  and  of  jieritoneal  irritation,  severe  abdominal  pain, 
Tomiting,  progressive  anemia,  etc.,  uuiy  nut  apjjjcar  for  hours,  and  may  even 
be  delayed  for  one  or  two  days.  Additional  symptoms  sometimes  observed 
are  hoarseness  or  aphonia,  due  to  injury  of  the  pneumogastric  nerve,  short- 
Be*  of  brc*ath,  immobility  of  the  left  side  of  the  thorax,  rarely  pain  in  //lo  left 
rfw/Wff.  In  many  instances  no  diagnosis  other  than  that  of  intra-abdominal 
UHiag  and  shock  can  l>e  raade  until  the  abdomen  is  oj>ened. 

The  following  ease  of  partial  rupture  of  the  vascular  pedicle  of  the  spleen 
hy  blant  violence  is  so  rare  a  condition  that  I  insert  a  brief  synopsis  of  the 
history: 

The  patient  was  a  schooll>oy;  eight  years  of  age,  who  entered  my  service  at  tlie 
Sefw  York  Hospital  on  Nnvciuher  28.  1D08,  On  the  afternoon  of  admission,  while 
playing  in  the  street,  he  had  been  run  over  by  a  taxicah.  The  front  wheel  of  tlie 
machine  passed  over  his  body  on  a  level  with  the  lower  ril)?.  He  got  up  and  walked 
ilmt  /ive  blocks  to  the  nearest  ])oli(*e  station,  wlienee  he  was  h rough t  by  the  amhii- 
iwce  to  the  hospital.    Upon  admission  to  the  hospital  be  was  pale,  perspiring,  his 
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pulse  was  112,  \m  reBpiration  40  an*!  slmllow.  J\h  nlHlomen  was^  rigid,  TI 
marked  abduniitial  tfriflerness  over  tlie  lower  nh^  upon  the  left  side  and  in  H 
hypoeliondriiiriK  There  were  no  si^^ms  of  fraetnred  ribs.  Soon  after  enteni 
hospital  the  patient's  condition  het-aoie  rafiidly  worse.  His  pulse  lK?eame  s 
iinpoReptihle.  1  happened  to  be  in  the  lioi^ipita!  at  the  time  and  made  a  dia 
of  probable  rupture  of  tlie  spleen  with  inlra-ahdominal  hemorrhage.  I  op 
upon  1dm  at  once,  making  a  vertical  incision  tlrroiigh  tlie  Ixdly  of  the  left 
muscle  just  below  the  ribs.  The  peritoneal  cavity  contained  a  large  quani 
tiuid  blood  together  with  clots.  The  spleen  was  inspected.  Tt  was  foun< 
though  the  spleen  itself  did  not  appear  to  be  injured,  a  large  hematoma  !iad  f 
in  its  pedicle  from  wldch  bhiod  w^as  escaping  freely.  The  patient's  eonditi( 
not  jierniit  a  probuiged  dissection  in  search  of  any  particnlar  bleeding  poini 
therefore,  since  the  child  had  lost  and  w^as  stilt  losing  a  great  deal  of  blood, 
ture  was  passed  ar*uuid  the  pedicle  niesad  to  the  hematoma  and  the  spU^e 
removerl.     There  was  also  a  smaU  rupture  of  the  under  surface  of  the  left  I 

the  liver.  This  did  not  bleed 
eiently  to  require  any  treatment 
wound  was  closed  in  the  nsnal  wi 
the  hoy  made  a  normal,  although 
wliat  protracted,  eonvalescence. 
mary  union  occurred  in  the  abd< 
wound.  No  very  market!  anem 
velopcd^  and  at  no  time  foUowii 
operation  did  the  content  of 
globin  fall  below  fifty-five  per 
iHjrty-five  days  after  he  en  ten 
hospital  the  child's  condition  was 
There  was  slight  enlargement  c 
lyrn[ih  nodes  of  the  groin  and  i 
axilla:*.  During  the  following 
weeks  he  gained  six  pounds  in 
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Fig.  29. — Gun.shot  Wounu  of  thk  Bi-uekn  Pho- 

DtfCKO    BY    A    .38    CALlDt:ll    Rl-IVOLVER    BCLLKT, 

The  bullet  find  «  pH>ce  nf  clolhmg  whk'h  Eiad 
hfifn  carrind  intn  the  abdcmiiiiuil  tiavity  are 
»ho  \v  n  I  ri  t  htM  M « H  f  m  ( i  n  n .  T  iw  spl  een  w« r  s i  jc- 
ce?4"ifully  rp«novp«l  hy  Ur.  F,  W,  Murray  m  the 
New  York  Hospital,' 


Diagnosis  of  Stab  and  Gi 
Wounds  of  the  Spleen* — The  d 
sis  of  stab  and  gimshot  woub 
the  s]dwn  must  he  nuide  froi 
history  nf  the  injury,  the  siti 
of  the  wonnd,  and  the  relative 
tion^in  the  case  of  ijnnshot  w 
^-of  the  orifices  of  entrance  an 
respectively.  The  signs  o: 
ahdominal  hleodirur  or  of  gha' 


orrhage  from  the  external  wound.  When  the  wounding  lia.s  taken  place  tb 
the  thoracic  wall  the  signs  and  symptoms  of  left-sided  pneiunothorax  oA 
pneumothorax  will  he  present  in  a  eon^^iderahlc  proportirm  of  casf»s.  The 
ing  from  stab  wounds  is  usuullv  nnieh  more  severe  than  from  gunshot  wj 
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iMlipse  of  the  Spleen  through  an  External  Wound,— ^llie  spleen  may  Ik? 
wholly  or  [lartly  extnuleil  tlimngli  a  wound  nf  die  alKloiiiinal  wall  by  the  nnis- 
cuUt  CDntractions  of  tlic  (lia|ilinigin*  The  organ  is  so  soft  and  easily  molcled 
tbai  it  niav  Ik?  pushed  through  a  very  small  wound.  The  pressure  npon  the 
fesseb  of  the  spleen  by  the  wonnrl  edges  eanses  the  organ  to  swell  rapidly,  and 
tliis  way  ereate  an  apparent  marked  disparity  between  the  size  of  the  swollen 
spleen  and  the  hole  through  whieli  it  was  extruded.  The  diagnosis  nf  tlie  eon- 
dilioti  is,  of  eoiirse,  absolntely  simple.  Frequently  the  organ  is  uninjured,  and 
I  tbWeeiling  therefore  slight.  If  let  alone,  gangrene  of  the  spleen,  total  or  par- 
tin),  is  the  result*  aeeording  to  whether  the  wb*>le  or  nnly  a  pfirt  of  the  organ 
i$  prolapsed.  The  diagnosis  of  contusion  of  the  sple<ni  without  rupture  of 
tbe  capsule  is  hardly  likely  to  he  made  nnless  there  are  associated  injuries 
mjniriag  ojieration,  or  unless  in  feet  ion  and  aliseess  foHoWj  or,  as  sometimes 
bpptn;^,  die  fonnation  of  a  cystic  tumor  of  tlie  sjjleen. 
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As  already  stated,  abscess  of  the  spleen  may  rarely  follow  sul^ntaneous 
injuries.  A  much  more  common  cause  is  eniliolism  of  tlie  spleen  in  the  course 
of  malignant  endocarditis, 
fjmia,  and  (X*casiumdly  as 
n  complication  of  general 
ififwtious  di^^ases,  notal tly 
tjphoid  fever  aufl  malaria, 
(Vntrally  si  tu atcd  al  isccsses 
nf  the  spleen  may  produce 
no  svrnjjliims,  or  no  rixH>g- 
nbUe  symptonts  until  the 
ibficess  has  caused  notable 
enlargement  of  the  spleen,  or 
\m  become  adherent  to  and 
perforated  into  some  adjoin- 
ing riseus  or  cavity.  If,  in 
the  rourse  of  pyemia,  ma- 
lignant endocarditis,  acute 
articular  rheunnitism  witti 
eahliac  involvement,  typhoid 
imt,  or  severe  malarial 
poisoning,  the  patient  had 
ihif  physical  signs  of  a  sud- 
<fcn  increase  in  the  size  of 
the  spleen,  accompanied  by 
pain  and  tenderness  and 
)liK»re  or  less  marked  septic 


Fio.   30  — Tt^ttEftruLosis   of   the   i^rn.EEN   CoMiLirAiiPfa 

TuHERCrLOSlS  «IF  THE   LfNCJA    AND  OF  THE    LtVER.       HplfCn 

removctl  at  autopsy,     (New  York  Hi>:$pittit.) 
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i?iyiii|>toiii8,  niir  iitteatioii  wnulil  hr  ^liRrtril  tr>  the  spleen,  jintl  a  probable  diag^ 
nosis  of  i^pkniie  absecsi?  iiiighr  br  ninde.  In  eertaio  eases  ditfiisc  suppuration  of 
the  spleen  has  U'en  observed  iH-enininmied  bv  si^vere  aente  ^e|>tie  syniptuiut* — 
ehills,  prostration^  a  jiyeiiiie  type  of  fever,  rapid  loss  of  flesh  and  sireiu^tb,  sceptic 
diarrhea,  ete.  In  these  cases  the  disease  nms  the  eoiirse  of  an  aeulo  pyemia*  In 
other  eases  the  |jrogre8S  may  be  slow,  and  tbe  spleen  may  reaeh  an  enormons  sizi*; 
tbns,  De  Blasi  n^ported-,  in  1!>02,  a  ease  of  strept<'K*oeens  abset»ss  of  the  ^jihvn 
which  occnrred  in  a  ynnng  wonmn  snif(*rinf!:  from  ehronie  inalariiil  [ndi^iiniTig, 
Tbe  devebiptnent  of  tlie  abscess  was  s1<jw,  an  (J  no  dia^^nosis  was  made  iiJitil 
an  exploratory  j^nnehire  was  carried  out.  The  jnitient  recovered  after  tiro 
oj»t^rati<ms.  yioian^jtf  re|>orts  a  fatal  casc^  of  abscess  of  the  spleen.  The  spleen 
contained  six  liters  of  pns.  If  the  abscess  perforates  into  tbe  stoniaeh  or  colon 
a  diagnosis  might  k*  made  from  tbe  fact  that  tbc^  tnmor  of  tlie  spleen  woulJ 
suddenly  diminish  in  size,  and  that  the  patient  wonld  voniit  a  qnantity  of 
pus  or  pass  pns  in  large  amount  per  rerium  resjK*ctively.  If  tbe  absces-s  mf^ 
tnres  into  the  pleural  cavity  there  would  be  tbe  signs  of  empyema,  or  if  into 
the  Itrng  tbe  patient  wouhl  cougb  up  a  tpiantity  of  pns.  If  the  abscess  ppoe- 
trates  the  abdominal  wall,  lot-alizci!  pain,  tiiiderness,  induration,  edema,  nod 
final  fluctuation  wonld  indicate  the  nature  of  the  process.  It  is  hardly  neces- 
sary to  statu  that  in  case  nf  a  suspected  al>sccss  of  the  spk*en  tbe  intr<Nbietioii 
of  an  aspirating  needle  into  the  mmadherent  spleen  would  l«*  quite  nnjiistift- 
able*     Actinomycosis  of  the  spleen  bas  been  observed. 

The  following  ease  history  illustrates  a  rare  condili<m  coming  under  my 
care : 

Septic  Infarction  of  the  Sjilcen  ;  Tjocalized  (iangrene  of  the  Spleen  with  Rup-* 
ture  into   the   (Jeueral   I'avily   of   the    Peritoneum;    DitTuse,   Purulent   Peritoniti 
Operation.     Death. 

J.  B.,  wged  thirty-three  years,  entered  the  Iluilson  Street  Hospital  At  tw*t 
o'clock  in  the  afternoi^n  of  May  3,  1!)00,  with  the  folhnving  history:  He  has  alway 
been  a  healthy,  vigorous  num,  is  engaged  in  manual  labor,  and  luis  been  well  tip 
to  two  weeks  ago,  wlien  he  hegan  to  suffer  from  loss  of  appetite,  moderate  prostr^-- 
tion,  and  jxtin  referred  to  the  left  skotdderj  to  the  left  side  of  the  chest,  ADtl 
the  left  bypcxhouflrium.  Tie  had  cliiily  sensations  on  several  occasions,  but  xm€ 
distinct  chiils.  He  felt  sutriciently  ill  to  give  up  work,  and  remained  at  home  an* 
in  bed  until  yesterday.  During  this  time  he  continued  to  have  more  or  less  pfl»i:i 
but  felt  so  far  improved  on  the  day  of  admis^sion  that  he  went  back  to  his  woric 
At  11  A.M.  he  was  seized  with  faintness,  severe  ahdoruinal  pain  referred  to  the  Irft 
side  of  the  ahdomen,  hut  without  deliiiite  localization.  His  general  conditiaH 
became  suddenly  much  worse,  and,  m^  he  state?!,  lie  collapsed  and  was  brought  by 
the  ambulance  to  the  hospital.  On  admission  he  looked  only  moderately  ill,  Hi# 
pulse  was  100;  temperature,  101. 5*"  F, ;  respiraiions,  2G,  Blood  count  shoircd 
26,000  leucocytes,  Polynuclear  cells,  ninety  per  cent.  His  abdomen  was  retracted 
and  everywhere  boardlike.  The  most  marked  rigidity  was  over  the  left  rectus 
muscle,  and  the  greatest  tenderness  was  complained  of  opposite  the  umbilicus  in 
the  left  lower  quadrant  of  the  abdomen.     He  had  vomited  once  in  the  momfnf 
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^omitin^  wa^  not  rej^eated.  At  1  r.XK  In-  tijtjK'ui'nl  to  Ik-  more  ill  His  \m\m 
^ns  IJ5:  his  temjM*rature,  lf):i.5^  F, ;  respirations,  3i) ;  iondilioa  of  tlie  abdomen 
»gWDe.  I  saw  him  at  5  p.m.  A  diagnosis  was  iimde  of  dilTus*^  |>Gritonitis.  No 
«Me  point  of  origin  could  be  ddeniiined,  except  that  the  location  of  the  focnis 
TL-  *fioughl  to  lie  on  the  left  Bide  of  the  aklotiien.  A  small  vertical  incision  \vm 
nuiir  in  the  middle  line  at  the  level  of  the  umbilicus.  Upon  open  in  jj;  tlie  |ieri- 
to:«I  eavitj  a  gush  of  tliin  pnR  flowed  from  among  the  eoilj*  of  j^mall  intestine! 
iac'ijiion  wajjt  extended  upward  and  downwanl.  Siictcsf^ively,  i\iv  ^mnll  inte?i- 
tlie  hirge  intestine,  the  appendix,  the  galUbladder,  the  stomach,  and  the  duo- 
were  inspected.  Everwhere  there  w^as  found  an  abundant  exudate  of  thin, 
king  pus  having  a  putrid  odor,  whuli  appeared  to  he  distriimte<l  throughout 
lentuT  cavity  of  the  ahdouien;  hut  no  h^^ion  wai^  found  to  account  for  the  jirocess. 
greatest  quantity  of  purulent  exudate  yet  seen  appeared  to  voum  from  the 
of  tfie  spleen,  and  palpation  of  that  organ  showed  that  it  was  moderately 
aserl  In  size,  I  pon  that  surface  of  the  spleen  lying  next  to  the  ribs  a  cavity 
Itlie  suWtance  of  the  organ  was  entered  wnth  the  fingers,  somewhat  larger  than 
[Engli?;}!  walnut.  Tlie  spleen  was  then  inspected,  and  the  cavii)^  was  found  to 
I  broken-do^'n  gangrenous  area  with  loss  of  substance.  A  similar  area  was  found 
lllie  anterior  border  of  the  spleen,  of  soniewhat  smaller  size.  The  entire  splei^n 
i  very  soft  and  pulpy.  Large  hemostatic  clamps  were  jjlaced  upon  the  ]>edicle 
'  f^leen  and  the  organ  was  cut  away,  leaving  the  clamps  in  ^silit.  During  the 
tion  almost  constant  irrig.itions  of  tlie  peritoneal  cavity  were  kept  up 
_:  [iitchers  of  hot  salt  solution  into  the  belly,  and  a  very  large  quantity 
iraknt  exudate  was  thus  removed.  The  splenic  area  was  now  wasluul ;  a  large, 
gauze  drain  was  inserted  through  the  upper  angle  of  the  wound  to  the  splenic 
The  clamps  were  surrounded  liy  gauze  and  peruiitted  to  project  from  the 
Suture  of  the  remainder  of  the  abdominal  wound.  The  patient's  con- 
reniained  good  throughout  the  operation,  although  the  operative  procedures 
prohmgtil  on  account  of  the  unknown  Imation  of  the  lesion.  The  jiatient 
Brtl  u|>on  the  table  altogether  fifty  minutes. 
|Hr  die»d  at  tlie  end  of  forty-eight  hours.  The  autopsy  showed  an  abscess  in 
I  head  of  the  pancreas,  and  jmtrid  thrombosis  of  the  splenic  artery. 
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(y?^t-^  of  the  splci^n  of  considerable  size  liave  heen  ol>sprved  and  operated 

containing  either  serous  or  bhxid-stained  tluid.      It  would,  oi  course,  be 

sible  to  make  an  accurate  diagnosis  of  these  eysts  by  any  justifiable  uieana 

tluin   an   aseptic  alxloniinal   iqn^ration.      If  sriiall,   they   will   prrtdnre  no 

loms  at  all  other  than  the  physica!  signs  of  ruiire  or  h*.ss  marked  enlarge- 

\iif  the  5pk*en-     If  tliey  grow  to  considerable  size  they  may  cause  syniptoms 

*stire  npiin  the  diaphragm,  the  heart,  the  stomach,  intestine,  etc. 

iTfce  differential  di'atfnosis  between  these  eysts  and  cysts  of  the  pancrea.% 

riTTt  the  nietientery,  and  tlio  intra-abibmiinal  f^ystie  tumors  must  h>  nuide, 

at  all,  by  the  methods  already  described  under  Diagnosis  of  tlie  Tumors 

'   meTi.     PowTTs  ( Annals  of  Sur/jrrff,  Jt\T[unr}\  VMW*)  eolleeted  reports 

o  sero-sunguineous  cysts  of  the  s]»h'en,  including  a  case  of  his  nvm. 
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The  etiologj'  appears  to  be  obscure.     Ten  cases  were  treated  by  spleneetoi 
all  recovered. 

Echinococcus  of  the  Spleen. — Ecbinococcus  cysts  of  the  spleen  are  very  i 
indeed  in  the  United  States.  In  the  statistics  of  ecbinococcus  disease,  echi 
coccus  of  the  spleen  has  been  observed  in  about  three  per  cent  of  the  ca 
although  statistics  gathered  from  diflFerent  sources  vary  upon  this  point  The< 
may  develop  within  the  center  of  the  organ,  producing  a  general  cystic  enla 
inent  of  the  spleen ;  or  u])on  the  surface,  producing  a  more  or  less  comple 
pedunculated  tumor.  The  cyst  is,  like  ecbinococcus  of  the  liver,  tense  and  fii 
fluctuation  can  usually  be  detected,  jellylike  vibration  very  rarely.  If, 
happens  also  in  the  liver,  the  cyst  wall  becomes  greatly  thickened  fluctual 
may  be  absent.  The  connection  of  the  cyst  with  the  spleen  can  usually  be  m 
out  by  palpation  and  jxTcussion,  and  by  the  characteristics  of  splenic  turn 
as  already  described.  Confusion  may  arise  between  malarial  spleen  o 
solid  tumor  or  cystic  condition  of  the  kidney.  In  the  one  case  the  ab« 
of  a  malarial  history,  in  the  otlier  tlie  physical  signs  distinguishing  renal 
splenic  tumors,  as  described,  and  the  absence  of  urinary  sjTuptoms  and 
changes  in  tlie  urine,  togetlier  with  the  very  slow  grow^th  of  ecbinococcus,  she 
suffice  for  differentiation.  The  symptoms  produced  by  ecbinococcus  of 
spleen  are  those  of  jiressure  when  the  tumor  has  reached  a  large  size,  dyspi 
digestive  and  intestinal  disturbances.  If  infection  occurs,  the  tumor  will 
crease  in  size,  become  tender  and  })ainful,  and  septic  symptoms  will  oe 
Rupture  into  the  stomach  or  colon  is  followed  by  vomiting  of  fluid  or  of  si 
cysts,  or  their  })assage  per  rccfuniy  and  diminution  of  the  size  of  the  cys 
the  spk^en.  Kupture  into  tlie  lung  has  been  followed  by  death.  Rupture 
the  peritoneal  cavity  is  followed  by  ]x*ritonitis  and  death,  or  by  dissemini 
ecbinococcus  of  the  jx^ritoneum,  usually  fatal. 

SOLID    TUMORS    OF   THE   SPLEEN 

Leukemic  Spleen. — The  leukemic  spleen  has  never  been  removed  with  bei 
to  the  patient.  ^lost  of  the  cases  have  died  at  once  or  very  soon  after  the  o 
ation.  None  have  lived  for  a  long  time  thereafter,  and  of  those  who  have  I 
a  few"  months,  none  have  been  bonofited.  The  operation  is  therefore  unjus 
able  in  tliis  disease.  (For  the  blood  changes  and  pathology  of  leukemia, 
works  on  general  medicine.) 

Enlarged  Spleen. — Tlie  enlarged  spleen  has  been  removed  many  times 
cessfully  for  malarial  enlargement,  as  well  as  for  simple  hypertrophy.  A 
times  for  tuberculosis  and  sy])hilis.  It  has  also  l)een  removed  for  spl 
anemia  and  for  primary  splenomegaly.  (For  description  of  cases  of  this 
dition,  see  Eovaird,  Ainerican  Journal  of  the  Medical  Sciences,  October,  li 
and  Brill,  idem,  April,  11K)1.)  When  contemplating  the  removal  of  a  1 
spleen,  leukemia  should  be  carefully  excluded  by  the  examination  of  the  bl( 
nor  should  the  spleen  be  removed  unless  it  is  causing  annoying  symptoms 
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Ceoimt  of  its  size,  by  pressure  and  weight ;  Dur  in  tLe  prescnee  of  profound 
iemia  or  cachexia.     1  be  reeognidon  of  the  splenic  tumor  is  usual  I  j  easy, 
mlf^s  it  IS  ilisplarrd  iintl  :itl!if^n'ut,      iSve  Diauiiosis  of  AlKlonuiial  Tuiunr^. ) 
Benign  and  Malignant  Tumors  of  the  Spken.^ — A   variety  of  bcuign  and 
inulil^ant  tumors  liave  been  fjlj^ervei)  in  tbe  spleen  in  roui]mratively  rare  eases* 
Ttus  fibmnia,  myxoma,  enehondroma,  li|)cjnia,  angioma,  deruioid  cyst,  as  well 
Incases  of  sarcoma  and  of  true  eaneer.     None  of  tbese  conditions  arc  of  great 
i.i\rgi<*al  interest;  tbey  are  all  <♦£  tbeiii  extremely  rare,  except  eareinouui,  which 
jniy  occur  as  a  luetastatie  tuiuer  Ihtg  as  elsewhere.     A  few  cases  only  of  sar- 
crjiiia  ef  the  spleen  have  h<'en  ojx^rated  ujKm,  aud  none  of  them  with  very  cheer- 
ing reiiults.     The  diagnosis  of  sareoiiiu  *d  tlie  s[ileeu   would  depend  ujnm  the 
presence  of  a  rapidly  growing  tumor  of  the  ?ij)leeiu  liard  nr  soft,  and  probably 
of  an  irregular  «*r  knobby  eoutimr,  of  pain  in  llu'  region  of  the  spleen,  and,  later, 
in  tlie  development  of  mt»ro  or  less  nuirked  eneliexia*     Tbe  occurrence  of  pri* 
marvcarcinonui  of  the  spleen  is  perbajjs  doubtful.    The  diagnosis  eould  scarcely 
lie  rnucle  except  by  an  ojieration. 

Amyloid  degeneration  of  the  spleen  and  tbe  enbirgtnnents  of  tbe  spleen, 
wliiVb  occur  as  the  result  of  heart  disease^  ami  to  interfcTcnee  with  tbe  portal 
fimilation,  as  in  cirrhosis,  ete.,  are  not  amt^nable  to  surgical  treatment. 
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Kolaxation  of  the  ligaments  of  ibe  spleen  (XTuiits  it  to  rlescend  a  greater 
or  fes  distance  in  the  abdominal  cavity.  Sucb  relaxation  nuiy  occur  as  the 
fe*alt  of  an  increase  in  size  and  weiglit  of  the  spleen  or  as  the  result  of  a  gen- 
eral n'laxation  of  tbe  supporting  structures  of  tlje  jdnlonjen  in  cases  of  general 
cntef'tptosis.  The  condition  is  much  more  frequent  in  %vomen  t!um  in  men,  and 
is  c<inniionly  observed  in  females  who  have  borne  many  children  and  whose 
abdaminal  walls  are  flaJ>by  and  rcdaxed.  It  is  believed  by  some  observers, 
denid  by  others,  that  sudden  trauma  may  be  responsible  for  the  inunediate 
i  pioduction  of  a  movable  splet^n.  Tlie  increased  mobility  of  the  s}ileen  usually 
wnieson  slowly  and  varies  in  degree;  in  extreme  cases  tbe  s|]leen  nuiy  descend 
iut«  the  pelvis;  fK'casionjilly  such  a  spleen  may  become  tixed  in  its  new  posi- 
tion bv  adhesions.  Tension  uiion  or  torsion  of  the  vessels  of  the  spleen  may 
lead  to  atTophy,  more  rarely  to  necrosis  of  tbe  organ,  with  a  resulting  perito- 
nitis. Usually,  on  account  of  inti'rferent^e  with  its  venous  cirrulatiou,  sucb  a 
«pktn  is  in  a  state  of  ehronic  congestion  tmd  enlargeinent.  In  a  few  cases  the 
splwn,  having  dragged  tbe  tail  of  the  panereas  after  it,  sufficient  pressure  has 
Wti  priKhiced  on  the  bowel  to  cause  obstruction  of  the  duodenum  (Delafield 
an<l  Pnidden).  The  commonest  position  taken  by  floating  spleen  is  in  the  left 
iliac  far^ia.  less  eomunmly  in  tlie  central  region  of  the  abdomen. 

The  diaynosh  of  floating  spleen  depends  ujmhi  the  absence  of  normal  splenic 
^Mn^^  and  tbe  ])i*esence,  usually  in  the  lower  [nirt  of  the  belly  uiKm  the  left 
*''%o/a  movable  tumor  having  tbe  slia])e  of  tbe  spleen.     Tlie  bilns  is  usually 
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directed  upward.  In  sonic  cases  it  has  been  possible  to  feel  the  pulsations  of 
the  splenic  artery  through  the  abdominal  wall.  The  characteristic  mobility  of 
movable  kidney,  as  already  mentioned,  and  the  different  shape  of  the  tumor 
usually  suffices  to  distinguish  it  from  a  floating  spleen.  If  the  spleen  becomes 
adherent,  notably  when  it  lies  in  the  jielvic  cavity,  it  is  likely  to  Ik?  mistaken 
for  a  variety  of  other  tumors.  Sudden  torsion  and  strangulation  of  the  pedicle 
of  the  spleen  is  attended  by  violent  abdominal  pain,  nausea,  and  vomiting, 
and  the  presence  of  a  tumor  and  the  signs  and  symptoms,  in  some  cases,  of 
peritonitis.  In  these  cases  tlie  ])revious  history  of  the  presence  of  a  movable 
tumor  recognized  as  the  si)lccn  will  greatly  aid  in  the  diagnosis. 


CUAPTEK    Vll 

INJURIES  AND  DISK\SES  OF  THE  PANCREAS 

ANATOMICAL   RELATIONS 

The  pancreas  is  a- retroperitoneal  organ.     It  lies  in  the  epigastric  and  left 
hypochondriac   region,   hehind   the  stoniacli   and   lesser   sac,   and   between   the 
duodenum  on  the  riglit  and  the  spleen  on  the  left.     It  crosses  the  median  line 
b  front  of  the  first  and  second  himbar  vertebnc  from  two  inches  and  a  half 
to  five  inches  above  the  umbilicus.     It  is  in  close  relation  with  the  posterior 
tall  of  the  stomach,  the  transverse  colon,  the  left  kidney,  and  behind  it  lie 
[the  great  blood-vessels  of  the  abdomen.     The  pancreas  measures  from  12  to  14 
\  an.  in  length  and  4  to  5  in  breadth ;  it  is  an  elongated  organ,  and  is  com- 
^fionlv  described  as  having  a  head,  neck,  body,  and  tail.     It  weighs  from  60  to 
100  prn.     It  stretches  transversely  across  the  belly.     The  exi)anded  head  rests 
i  and   fills   the  concavity  of  the   duodenum,   and    the   lower   border   of   the 
{ttncreas  is  in  contact  with  the  duodenum  as  far  as  the  duodeno-jejunal  flex- 
ttre.     The  head  of  the  pancreas  l)ears  on  either  side  a  tongue-shaped  projection ; 
tlie  lower  of  these  is  much  the  larger ;  it  passes  along  the  inferior  flexure  of  the 
dmxleniiin,  forming  a  sort  of  Ixmt  hook  (the  uncinate  ])rocess),  which  lies  in 
immediate  contact  with  the  suix^rior  mesenteric  vessels.     The  body  of  the  pan- 
creas extending  toward  the  left  adai)ts  itself  to  the  shape  of  the  stomach  in 
front   and   the  jjosterior  abdominal   wall  Ix^hind.      Thus   it   projtHits  forward, 
in  frvnt  of  the  spinal  column,  and  then  Iwnds  backward  in  a  slight  concavity 
Id  the  anterior  surface  of  the  left  kidney.     A  portion  of  the  pancreas  some- 
times extends  a  little  above  the  lesser  curvature  of  the  stomach,  just  at  the 
iDedian  line.     The  anterior  surface  of  the  pancreas  receives  a  smooth  covering 
of  peritoneum  through  which  the  grayish-red  lobulated  structure  of  the  gland 
it*elf  is  readily  visible.     The  pylorus  of  the  full  stomach  lies  in  front  of  the 
Beck  of  the  pancreas.     The  splenic  vein  and  artery  lie  in  grooves  behind  and 
tbove  it^  upper  border.     The  pancreatic  duct,  or  duct  of  Wirsung,  commences 
sear  the  tail  of  the  pancreas,  and  passes  from  left  to  right ;  at  the  neck  of  the 
l^jind  it  turns  slightly  downward  and  backward  and  unites  near  the  head  of 
tbe  pancreas   with  the  connuon   \n\o  duct,   forming  the  so-called   ampulla   of 
Vater.     The  distance  from  the  junction  to  the  papilla  of  the  duodenum  is  about 
8  mm.      Thus,  a  gall-stone  impacted  in  the  jmpilla  may  obstruct  the  common 

duct  and   the  pancreatic  duct,  so  that  bile  may  iMiter  the  pancreas  and  cause 
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irritation,  or,  if  infected,  inflammation,  necrosis,  etc.,  of  the  gland.    A  second 
duct — the  duct  of  Santorini — is  usually  present,  and  in  about  half  the  eases 
examined  appears  to  be  hirge  enough  to  carry  the  secretion  of  the  pancreas  to 
the  intestine.     It  leaves  the  main  duct  before  its  union  with  the  bile  duct, 
passes  Iwhind  the  latter,  and  enters  the  duodenum  alx)ut  an  inch  above  the 
opening  of  tlie  papilla ;  thus,  obstruction  of  the  papilla  does  not  mvessarily 
prevent  the  entrance  of  the  ])ancreatic  secretion  into  the  duodenum.     The  deep 
situaticm  of  the  })ancreas — lying  hidden  in  the  depths  of  the  abdomen,  com- 
pletely covered  and  surrounded  by  organs  and  vessels  of  vital  imjiortancc  and 
delicate  structure — makes  it  rather  inaccessible  to  the  surgeon's  art;  still,  a 
fairly  adequate  approach  to  the  pancreas  is  possible  from  several  directions. 
First,  by  entering  the  lesser  sac  through  the  gastrocolic  omentum  between  the 
stomach  and  the  colon  access  may  be  gained  to  the  entire  pancreas  without  di- 
viding any  imjK)rtaut  vessels.     Second,  by  dividing  the  gastrohepatic  omentum 
above  the  lesser  curvature  of  the  stomach  access  may  be  gained  to  the  jxirtion  of 
the  pancreas  lying  in  fnmt  of  tlio  spinal  column.     This  mode  of  approach  does 
not  permit  easy  access  t(^  the  head  or  tail  of  the  organ.     Third,  by  raising  the 
omentum  and  transverse  e(don  and  making  an  oixming  in  the  transverse  m€^ 
colon,  as  in  the  o])erati<)n  of  iiosterior  gastro-enterostomy.     This  avenue  has  the 
disadvantage?  that  by  a  free  horizontal  <livision  of  the  mesocolon  im|X)rtant  ves- 
sels may  be  divided  im])eriling  tlie  nutritiim  of  the  colon.     Fourth,  by  blunt 
separation  of  the  duodenum  in  its  descending  ])ortion  from  the  posterior  alxlom- 
inal  wall,  the  j)osterior  surface  of  the  head  of  the  pancreas  may  be  explored 
readily — in   niost   cases   without    injuring   any    imjx^rtant   structure,   and  in 
several  cases  where  the  author  has  used   this  method  in  seeking  for  a  stone 
in  the  common  duct,  without  any  considerable  bleeding.     Fifth,  the  pancreas 
nujy  l)e  a})])roaclied  from  an  incision  in  either  loin  ])arallel  to  the  ribs,  strip- 
])ing  up  tluj  peritoneum  to  the  necessary  extent.     This  avenue  gives  only  t 
limited  access  to  the  liead  and  tail  of  the  pancreas  respc*ctively.     It  is  ix'rhaps 
only  suitable  for  those  cases  in  whicli  an  abscess  in  the  head  of  the  pancreas 
has  j)erf orated  the  capsule*  and   invaded  the  retroperitoneal  structures  of  the 
right  loin.     As  will  be  ])ointed  out  in  speaking  of  cysts  of  the  i>ancreas,  the 
tendency  is  for  tlie  enlargement  to  grow  into  the  lesser  peritoneal  sac,  and  as 
the  tumor  increases  in  size  it  may  disjdace  the  surrounding  viscera  in  such  a 
manner  as  to  approach  tlie  abdominal  wall  above  the  stomach,  or  between  the 
stomach  and  the  colon,  or  below  the  colou,  or,  more  rarely,  as  in  one  case  of 
my  ow^n,  a  cyst  of  the  pancreas  ])r(\^<»nte(]  in  the  left  flank  l>eneath  the  l)«>nler 
of  the  ribs  in  precisely  the  situati(>n  of  a  cystic  tumor  of  the  kidney.     Still 
more  rarely  such  a  cyst  nnxy  grow  to  the  right  and  present  beneath  the  ribs  on 
the  right  side.     The  surgeon  will  tlu^n^forc*  a<lopt,  in  the  individual  case,  the 
avenue  of  approach  most  direct  and  (easiest  under  (^xist(»nt  conditions. 

In  the  diagnosis  of  injuries  an<l  discuses  <»f  the  ])ancreas  the  qualities  of 

the  physiological  secretion  of  tin*  gland  are  «»f  interest.     The  secretion  of  the 

MSr*^*'  '"  a  clear,  colorless,  sticky  fluid,  of  an  alkaline  reaction,   and  of  I 
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ific  gravity  of  1.030,  or  therealx>uts.  It  eontaini^  much  albumin;  its  con- 
tration,  however^  varies  much  under  normal  conditions.  It  is  helieved  to 
ntain  at  least  four  ferments — a  cliasta«te  ferment,  an  emulsifying  ferment, 
.liit'SpIitting  ferment,  and  a  ferment  which  converts  iilhuuiin  into  jM^ptone. 
fte  action  of  some  of  tliese  fermnits  is  m^tahty  ineri'asrd  hy  a<hjiixlure  with 
ke  iDtestimil  juice.  It  is  ut  |>rcsenl:  belicxed  that  leakage  nf  tlu'  panereatic 
leen^tiiiu  into  the  jx^ritonv'al  cavity  may  ranse  irritjjtion  of  the  perit<*nenm 
liuounting  to  an  aseptic  peritonitis,  and,  furtlirr,  that  a  mixture  of  hkwjd  and 
of  pancreatic  secretion  prevents  the  format  ion  td'  [H^rituneal  adliesionSj  and  in 
the  presence  of  even  a  small  number  of  pyogenic  bacteria  favors  tbe  occur- 
tence  of  a  septic  peritonitis  (iliknlicz).  It  has,  more<jver,  been  observed  that 
iiiflamniatiuns  of  the  pancreas  and  wounds  of  the  pancreas  in  which  tbe  pan- 
creatic setTelion  escapes  into  the  peritoneum  arc  frequently  accompanictl  by 
^pcrosis  of  the  fatty  tissues,  sotnetimes  of  limited  extent  and  sometimes  very 
■Bdtensivc.  The  praetical  lesson  to  be  drawn  is  tbat  in  aeeidental  wonuds  i>f, 
audsargical  ojjerations  upon,  tlie  pain*rciis  an  adc<pmto  drainage  shouM  always 
lie  provided  for  the  escape  of  tbe  ]ninc*iinitic  secnii^ins.  1 1  lias  Immmi  disf*overed 
lliut  in  animals  removal  of  the  pancreas  is  usually  fid  lowed  by  diaW*fes,  and 
wunds  and  diseases  of  the  panr^nms  in  man  are  sometimes,  but  not  always, 
followed  by  the  appearance  of  sugar  in  tlie  urine.  The  injuries  and  diseases 
of  tbe  pancreas  otTer  in  a  large  pro|>ortion  of  cases  great  difheulties  in  diag- 
nosis. The  injuries  **{  the  panereas  are  comparatively  rare,  and  are  nearly 
tlwavs  associated  with  very  serious  injuries  of  other  structures,  and  it  has 
hapi)encd  in  a  hirge  pn*portion  of  tbe  rases,  wbetlier  oi  coiitiisinns  of  tbe  abdo- 
njen  or  of  gunshot  wounds^  that  the  injury  of  the  pancreas  has  not  been  tlis- 
covered  at  the  time  of  the  operation,  Init  only  after  the  death  of  tbe  patient. 
Tbe  ro3is*>ns  for  this  are  that  injuries  of  the  paiicreas  ]trestMit  no  distinetive 
ilia^os^tic  symptoms  at  all,  and  that  tlie  associated  injuries  are  so  severe  that 
k  the  time  the  wounds  of  the  stomach  and  iutestiue  or  liver  or  of  otlier  visions 
Imve  leen  treated^  the  condili<^n  of  the  patient  has  bef-onie  so  grave  that  the 
ptacreas  is  rarely  insj>ected.  In  diseases  of  the  panci-eas  also  it  hapt>ens  tliat 
nearly  all  the  symptoms  ac*eonijmnying  pancreatic  disease  may  Ix^  produced  by 
other  causes  than  disease  of  the  pancreas  it»c!f.  Thus,  the  discov^ery  of  sugar 
in  tl^e  urine  may  in  some  cases  when  coneomitant  symptoms  exist  lead  to  a 
suspicion  of  pancreatic  disease,  but  by  no  means  to  a  certainty,  sinee  tlie  pan- 
rreasmay  be  extensively  diseased  or  destroyed  without  the  apjiearance  of  sugar 
IB  tlmurine;  and  in  autopsies  upon  tlie  iNMlies  of  tliose  dead  of  diabetes  the 
'pntrf'as  frerpiently  ajijiears  nnruiid.  Neither  is  the  apiiearanee  of  free  fat 
in  the  stools  a  positive  indication  of  disease  of  tbe  panereas.  We  have  already 
disciissed  under  diseases  of  tbe  biliary  ])assages  the  syTUptoms  produced  by 
obstruction  of  the  common  duet  below^  the  papilla,  among  them  is  jaundice. 
But  rarely  is  the  symptom  jaundice  acconapanied  in  these  cases  by  other  signs 
"rs>7Dptoms  which  pc^rmit  ns  to  malsc  a  |n>sitiv('  diagnosis  of  panereatic  disease. 
Tie  symptom  pain  in  the  epigastrium  present  in  many  cases  <*f  disease  o{  the 
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pancreas,  whether  acute  or  chronic,  oflFers  nothing  distinctive  either  in  itas 
character  or  localization.  Even  tlie  presence  of  a  considerable  tumor  of  the 
pancreas  cannot  always  be  identified  as  an  affection  of  that  particular  organ 
until  the  abdomen  is  o}x?ned.  We  liave  already  spoken  of  the  frequency  with 
which  gall-stone  disease  is  accompanied  with  or  followed  by  a  chronic  inflam- 
mation of  the  pancreas. 

INJURIES   OF   THE   PANCREAS 

Injuries  of  tlie  pancreas  may  \)e  subcutaneous  injuries  or  ojien  wounds. 
They  rarely  occur  alone,  l)Ut,  as  stated,  are  almost  alw^ays  associated  with  other 
grave  intra-abdominal  lesions.  Such  injuries  as  commonly  produce  rupture 
of  the  liver,  rui)turc  of  the  spleen,  or  rupture  of  the  kidney  may  also  cauae 
rupture  of  the  pancreas,  or  crushing  injuries  in  the  epigastrium  in  which,  as 
when  an  individual  is  caught  between  the  buffers  of  a  railway  train,  powerful 
compression  of  the  body  in  the  epigastrium  takes  place,  such  that  the  pancreaa, 
among  other  organs,  may  be  crushed  or  torn  against  the  spinal  column.  As 
stated,  it  is  one  of  the  possibilities  that  a  stab  or  gimshot  wound  of  the  ante- 
rior abdominal  wall  might,  notably  in  cases  of  downward  displacement  of  the 
stomach,  reach  the  pancreas  and  cause  a  wound  without  injuring  any  other 
important  organ.  Such  an  occurrence  would,  however,  be  extremely  rare. 
The  symptoms  of  subcutaneous  injuries  of  the  pancreas  are  simply  those 
already  described  as  common  to  rupture  of  the  intra-abdominal  viscera.  That 
is  to  say,  the  syiii])toms  of  shock  and  hemorrhage;  and  there  is  no  distinctive 
sign  except  the  situation  of  the  wound  in  the  epigastrium  which  might  lead  us 
to  infer  that  the  pancreas  was  injured.  There  are  also  the  signs  and  symptoms 
of  ])eritoneal  irritation,  a  tender,  rigid   abdominal  wall,  pain,  etc. 

The  only  practical  rule  to  Ik*  given  in  regard  to  rui)tures  of  the  pancreas 
is  that  when  tlie  surgeou  oj)erates  for  a  serious  sulwutaneous  injury  of  the 
U])per  i)art  of  the  abdomen,  it  is  always  a  wise  precaution  to  ins^iect  the  pan- 
creas. In  those  cases  of  subcutaneous  rupture  of  the  pancreas  which  have 
been  o])erated  u])on  soou  after  the  injury  was  received  the  amount  of  henlO^ 
rhage  from  the  torn  pancreatic  tissue  has  usually  been  small.  If  the  patient 
is  not  ojierated  u]K)n  at  once  a  variety  of  complications  may  follow^;  the  injury 
to  the  pancreas  may  give  rise  to  a  j)ancreatic  cyst;  to  a  hematoma  of  the  jian-' 
creas  and  the  formation  of  a  cystlike  tumor  in  the  pancreas  itself;  or  the  forma- 
tion of  a  hematoma  in  the  lesser  peritoneal  sac ;  or  to  abscess  of  the  pancreas; 
necrosis  of  the  pancreas,  or  to  peritonitis — all  of  which  will  give  more  or  less 
characteristic  signs  and  symptoms. 

Open  Wounds  of  the  Pancreas. — Stab  and  gunshot  wounds  involving  the 
pancn^as  ii\ouv  without  injuring  any  of  the  surrounding  viscera  or  blood- 
vessels  are  possilnlities,  although  extremely  rare,  nearly  all  of  these  being 
combine*!  with  injuries  «»f  otluT  organs.  Kiittner  re|K>rted  a  case  of  a  ^tah 
wound  of  the  stonuicli,  involving  also  the  pancreas,  in  which  by  immediate 
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itiire  of  the  woiiiuls  of  the  stonuich  and  of  the  paEcreius  he  was  able  to  save 
be  patieut'^  life. 

Gunshot  Wounds  of  the  Pancbeas, — ^While  gimshot  wouiifis  nf  the  pan- 
els no  doubt  *:>eeijr  with   eoiisiilerfllile    frequency,   yet   tlie   luiinljer   nf  eases 
|reiM>rled  in  the  literature  is  e^>mparatively  sroalh     i\  (t.  Coiiiiell   {Anitah  of 
[Surgtry^  May,  1005)^  in  a  paper  in  whieli  he  had  eolleeted  the  reported  cases 
jttml  added  one  ease  of  his  own,  found  bnt  twenty  i-ases  in  tlie  literature  cjf  the 
Uuhjeet  all  told;  and  lu  no  single  une  of  lljeni  were  tliere  any  ^i^nn  and  synip- 
Idhus  after  the  injury  at  all  isnggestive  of  a  wramd  of  the  pancreas  exeept  the 
situation  of  the  wound  lu  the  abdoniiind  wall  and  the  general  eonrse  of  the 
WUet    In  wonnds  involving  tlie  |)osterior  wall  of  the  stonnich,  or  entering  the 
l^«er  sac  from  any  direct ifui,  the  snrgeon  should  inspect  tlie  pancreas.     Among 
tlie  twenty  eases  reported  there  were  eleven  deaths  and  nine  recoveries.     In 
gix  of  the  eases  not  operated   njMm  all  died.     There  was  one  case  not  qnite 
ppfijierly  included  in  the  list,  the  natnre  uf  whicli  was  as  folhiws:  This  was  a 
gunshot  wound  of  the  riglit  side  of  the  ahdonunal  wall,  through  which,  two  days 
iifter  the  injury,  a  portion  of  the  ]>ancreas  ])Mlapsed.     A  silver  wire  was  tied 
imimd  the  projecting  jKjrtion,  and  eventually  the  ligated  part  was  snip|>ed  off 
vith  a  scissors.     The  patient  i'eeo\'ered.      Twelve  cases  were  operated  upon, 
Sloven  recovered  and  five  died.     In  nearly  all  there  were  serious  associated  in- 
jiirii'S  sufficient  to  eanse  death,  irrespective  of  the  wound  of  the  pancreas.     In 
thm!  uf  the  twelve  cases  the  injury  of  the  ]iancreas  was  not  fuund  until  after 
dentil.    In  nine  eases  some  operative  proc»e«lnre  was  done  iqwin  the  pancreas; 
oftlie^e,  two  died  and  seven  recovered.     The  cimchisions  drawn  by  the  author 
of  (lib  article,  in  which  lu^  agrees  with  li.   Park,  arc  that  gunshr^t  wound  of 
tlie ]Minereas  is  almost  certain  to  he  follow^  by  leakage  of  pancreatic  fluid;  that 
tW wound  of  the  jmncreas  slaadd  Iw*  sutunn!  whenever  practicable;  that  drain- 
agu  jihovdd  l>e  instituted   in  every  casi-,  best  by  a  coudii nation  of  rubber  tube 
ami  gauze  drainage,    and    that   tliis  ilrainage  sliould,   if   possible,    lie   Icfl   out 
llmmgh  the  |H>sferior  abdominal  wall.     Among  tlie  twenty  cases  fat   mnTOsis 
wtti<  ohserve*!   but   ^vvice,   and   that   only   at  autopsy.      Further,    in   regard    to 
m\m\h  of  the  imnereas,  it  is  to  be  borne  in  mind  that  while,  as  stated,  bleed- 
ing bus  not  usually  been  found  excessive  after  contusions  and   sulxMitaneous 
Wralions  of   the    pancreas,   yet   following   incised    and    gnnsliot    wounds   the 
Wnionlmge  from  the  pancreas  may  be  very  profuse.     Tlie  ])ancreas  is  a  very 
vascular  organ,  and  tliei*e  does  not  seem  to  be  the  same  tendency  toward  spon- 
Unf«jus  stopping  of  tlie  Ideeding  as  olttains  elsewhere  in  tlie  bo<ly. 

A,-*  already  mentioneil,  a  few  cases  have  been  observed  where  a  p<:)rti<>n  of 

the  pancreas  has  prolapsed   through   a   wound    in  the   abdominal   wall.      On 

acfYnint  of  the  immobility  of  the  organ  this  is  a  rare  happc*ning.     The  only 

mistake  m  diagnosis  possible  would  \>e  to  suppose  that  a  piece  of  omentum 

w^H  pauert'iitic  tissue  or  vice  versa. 
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THE   DISEASES   OF   THE   PANCREAS 

Pancreatic  Apoplexy. — S]X)ntaneous  hemorrhages  in  the  substance  of  Hba 
pancreas,  sometimes  of  large  size,  leading  to  destruction  of  or  necrosis  of  tin 
gland,  are  observed  occasionally.  The  patients  are  usually  of  middle  age;  thej 
are  often  obese ;  they  are  sometimes  chronic  alcoholics.  The  disease  comes  « 
very  suddenly  with  the  most  violent  sjiuptoms,  and  is  nearly  always  fatal 
It  is  rare  tliat  the  condition  of  these  patients  is  such  that  any  o^ierative  inter 
ference  can  be  tliou^rht  of.  Tlie  history  of  such  a  case  is  that  an  individut 
apparently  in  normal  health,  or  who  may  have  suffered  from  attacks  of  indi 
gestion,  is  suddenly  seized  with  a  violent  pain  in  the  pit  of  the  stomach  wid 
repeated  vomiting,  and  falls  into  a  condition  of  collapse,  from  which  he  doe 
not  recover.  If  the  patient  survives  for  some  hours  or  a  day,  there  may  be  tb 
formation  of  a  tumor  or  of  a  diffused  sense  of  resistance  in  the  epigastriuni 
In  some  (►f  the  cases  the  remaining  tissue  of  the  pancreas  has  been  foun 
normal  after  death;  in  some  a  state  of  fatty  necrosis  or  degeneration  of  th 
walls  of  the  blood-vessels  has  l>een  noted.  A  few  of  these  cases  may  surn? 
and  Iktouio  the  subjects  of  a  secondary  operation  for  drainage.  Cultures  mad 
from  the  hemorrhagic  exudate  in  the  peritoneum  and  from  the  pancreas  itsel 
have  l)een  found  sterile  in  a  number  of  instances;  and  it  is  believed  that  th« 
cases  are  to  be  se})arated  pathologically  from  the  forms  of  acute  inflammatio 
of  the  pancreas  attended  by  hemorrhage,  because  in  this  latter  condition  \m 
terial  infection  is  usually  prestmt. 

Inflammations  of  the  Pancreas. — lender  this  head  we  may  include  hemo 
rhagic  panci^eatitis,  sui)purative  pancreatitis,  necrotic  pancreatitis,  incidental] 
the  necrosis  of  fatty  tissue,  which  is  a  concomitant  of  acute  inflammation  i 
the  })ancreas,  and  clironic  interstitial  pancreatitis.  The  acute  inflammation  i 
the  })ancreas  with  the  formation  of  abscess  may  be  a  part  of  a  general  pyem 
process  or  occur  in  the  course  of  any  of  the  acute  infectious  diseases:  smd 
pox,  typhoid  fever,  etc.  Such  cases  are  rarely  suitable  for  o])eration.  Inflan 
mation  may  further  be  caused,  as  already  noted  under  Gall-stone  Disease,  I 
jJugging  of  the  pa])illa  in  the  duodenum  and  the  entrance  of  infected  bile  i 
the  })ancreatic  duct.  This  is  believed  to  be  the  most  frequent  avenue  of  info 
tion.  Kobson  states  that  inflammations  of  the  pancreas  are,  in  his  belief,  dl 
to  the  same  causes  as  inflammations  of  the  gall-bladder.  The  presence  | 
calculi  in  the  ])ancreatic  duct  is  no  doubt  a  condition  favoring  infectiol 
although  a  rare  one.  l^nquestionably  trauma  plays  an  important  part  I 
inflammations  of  the  pancreas,  and  apparently  the  inflammation  may  r«i 
as  the  result  of  a  slight  injury  at  quite  a  remote  date.  Spontaneous  bleedi(| 
in  the  substance  of  the  ])ancr(»as  may  also  result  in  inflammation.  As  alrei^ 
noted,  pyloric  (►r  <lno<Icn:il  ulcer  may  ])enetrate  and  infect  the  pancreas. 

AcrTK  llKMOKKHAciic  Panckkatitis. —  Tlic  lesion  of  acute  hemorrhf^ 
pancreatitis  ap])ears  to  be  characterized  in  most  cases  by  an  infiltration  of  w 
substance  of  the  gland  with  blood,  sometimes  the  formation  of  disseminill 
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the  gland,   assrriaterl   \vit!i 


necrosis  of  the 


I 


atoinata 
organ,  ami  bacterial  infection,  most  <itttn  \vith  IjaciUiis  cnji  coiniuunis.     It  13 
probable  that  acute  hemorrhagic  pancreatitis  simply  represents  im  exceedingly 
acute  form  of  inflammation.     ^liknlicz  rctranled  ncute  poncreatitis  as  an  acute 
phlegmon  which,  on  account  of  the  ] peculiar  nature  of  the  tissue,  runs  an  vinnsu- 
ally  severe  course.     The  great  majority  of  patients  who  suffer  from  this  disease 
die  very  soon.     If  tliey  survive  for  days,  the  ccuidition  may  eventuate  in  an 
aitscess  of  the  pancrt^as,  either  disseminated  or  more  or  less  distinctly  localized, 
OT  they  may  suffer  from  gangrene  of  the  pancreas  or  fron^  diflFuse  |)eritonitis. 
There  are,  however,  milder  cascs^  apparently,  in  which  either  spontaneously 
oras  the  result  of  treatment  the  process  nuiy  he  arrested  and  cure  result.     This 
18  prebably  not  true  of  the  cases  running  a  very  acute  course.     Tlie  disease 
occiups  mostly  in  men  in  middle  life.     It  begins  su*ldenly  with  violent  epigastric 
pain,  is  accompanied  by  severe  and  rej^ated  vomiting,  frc(]uent!y  by  hiceougli. 
There  is  boardlike  rigiciity  of  tlie  npjKT  part  of  the  abdomen  and  extreme  ten- 
derness on  pressure;  tbe  symj>tora8  of  collapse  frequently  come  on  in  a  few 
hours.    The  patient  has  a  subnormal  temperatiTre,  an  exceedingly  rapid j  feeble 
p)tk,  and  cyanosis  is  often  observed  ;   the  extremities  are  orjil,  the  body   is 
LjtW  in  a  clammy  sw'eat*     IhMdb  usually  cK'curs  in  from  twenty-ffuir  hours 
U^ixe  days.     This  train  of  symptoms,  while  in  no  wise  characteristic,  may  be 
i^gpstive  of  pancreatic  inHammaticm  if  the  patient   has  suflFercd  from  gall- 
Itma,  if  he  is  ol>ese3  if  he  suffers  frnm  general  arterial  sclerosis,  if  he  is  a 
chronic  alcoholic,  or  if  there  is  a  history  immediate  or  remote  of  an  injury 
to  tire  upjier  part  of  the  abdoniem     A  history  of  gall-stone  disease  is  present 
m  a  large  proportion  of  these  cases,  tbe  cK-currenee  of  sugar  in  the  urine  and 
of  fat  in  the  stools  is  inconstant,  and  cannot  l>e  regarded  as  of  much  diagnostic 
value.    Sugar,  if  present,  api>ears  early.     The  disease  with  wdiieh  acute  pan- 
crratitis  is  most  often  confounded  is  obstruction  of  the  bowel  high  np,  and 
although  a  positive  differential  diagnosis  is  scarcely  jxissihle,  yet  the  symp- 
of  intestinal  obstruction  do  not  in  the  majority  of  instances  come  on  with 
absolute  suddenness  attending  acute  pancreatitis.     The  condition  of  col- 
is  apt  to  Ik*  longer  delayed  in  intestinal  ol>struetion,  nor  is  t\w  obstruction 
in  [flBoreatitis  ahvays  absolute;  some  gas  may  be  passed  per  frfiiiiti,  and  as  the 
result  of  enenuita  the  bowels  sometimes  finally  move.     Moretiver,  at  the  begin- 
ning  of  acute  pancreatitis  the  abdomen  is  usually  board  like  and  retracted,  the 
scajihoid  abdomen ;  in  some  cases  moderate  tympanitis  has  been  observed.     In 
cases  the  picture  of  the  disease  is  identical  with  perforative  peritonitis 
to  ulcer  of  the  stomach  or  duodenum.     The  history  may  aid  in  the  differ- 
entittl  diagnosis,  usually  in  perforative  peritonitis  there  will  l>e  a  history  of 
^stric  disturbance,  possildy  of  the  vomiting  of  hlwvd  or  passage  of  tarry  blood 
willi  the  9to«ds.     The  following  case  of  acute  hemorrhagic*  pancreatitis,  upon 
which  I  operated  a  few  months  ago,  may  fairly  serve  to  illustrate  tho  ditlicul- 
tiea  of  diagnosis,  and  is  i>erba|is  a  typical   ]iirtiire  nf  the  disi?ase:  A  healthy, 
ripwufi^  well-nourished   man  of  forty-six   years  of  age  was  brought   U*  the 
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Hudson  Street  Hospital  with  the  following  history:  He  had,  he  believed,  been 
quite  well  until  eighteen  hours  before  admission.  There  was  no  history  oJ 
biliary  colic,  of  jaundice,  or  of  gastric  disturbances.  He  had  suddenly  beei 
seized  with  an  excruciating  pain  in  the  upper  part  of  the  belly,  followed  bj 
vomiting  and  great  weakness.  The  sjTnptonis  continuing,  he  was  brought  U 
the  hospital  in  the  ambulance.  When  I  saw  him  he  looked  severely  ill;  hii 
face  was  anxious,  he  vomited  at  frequent  intervals  a  bile-stained  brownish  fluid 
His  temjK^rature  was  UU°  Y„  his  pulse  110  and  of  \yooT  quality.  The  abdo- 
men was  retractcMl — the  tyj)ic'al  scai)h(>id  abdomen.  He  referred  the  pain  dis- 
tinctly to  the  epigastric  n^gion.  There  was  extreme  tenderness  on  pressure; 
most  marked  midway  between  tlie  umbilicus  and  the  ensiform  cartilage.  The 
diagnosis  was  made  of  a  ])robable  perforation  of  an  ulcer  of  the  stomach  or 
duodenum.  Ujx^n  opening  the  abdomen  the  peritoneal  cavity  was  found  to 
contain  a  moderate  quantity  of  thin  blood-stained  fluid ;  fat  necrosis  was  not 
observed.  Ins])ection  of  the  pancreas  sliowed  that  the  head  of  the  pancreu 
was  greatly  swollen,  of  a  dark  purjjle  color.  There  api>eared  to  be  no  gnai 
perforation  of  tlie  peritoneum  overlying  the  pancreas,  but  beneath  this  lajff 
an  extensive  hematoma  could  be  seen  in  the  retrojieritoneal  tissue.  The  entire 
pancreas  was  hard  and  greatly  swollen.  Irrigation  of  the  abdomen  with  hot 
salt  solution.  Drainage.  Death  in  forty-eight  hours  without  relief  of  ths 
symptoms.  At  the  antopsy  disseminated  plaques  of  a  white  or  yellowiAr 
white  color  were  noted  in  the  fat  of  the  omentum  in  the  retroperitoneal  tissofll 
and  in  the  mesentery ;  they  varied  in  size  from  the  head  of  a  pin  to  that  of 
a  split  pea. 

To  summarize  briefly  the  symj)tonis  of  the  most  acute  cases;  they  are  veiy 
sudden  and  very  vioh^nt  ])ain  in  the  central  part  of  the  alxlomen,  repeated 
vomiting,  a  rigid  and  tender  belly,  absolnte  constij)ation,  a  normal  or  sulh 
normal  temj)erature,  rajjidly  i)r(>gressive  collai)se  with  a  greatly  accelerated 
and  feeble  pulse,  ending  in  death  in  from  twenty-four  liour-s  to  four  or  five  dayt 

In  some  cases  a  diagnosis  of  jierforative  a])pendicitis,  of  perforation  d 
the  gall-bladder,  or  simi)ly  of  diffuse  ])eritonitis,  has  been  made.  Ujxm  open* 
ing  the  abdomen  the  ])resenee  of  a  blood-stained  exudate,  and  more  especially 
the  presence  of  minute  plaques  of  fat  necrosis,  will  lead  the  surgeon  to  exam- 
ine the  pancreas.  It  is  im])ortant  that  the  diagnosis  of  pancreatitis  should  In 
made  as  soon  after  opening  the  belly  as  possible,  since  these  patients  do  not 
bear  a  prolonged  operation.  Such,  for  exanii)le,  as  evisceration  or  inspectioi 
of  the  entire  intestine  in  search  of  an  obstruction.  Nearly  all  these  cases  op* 
ated  upon  early  who  have  survived  have  lye(»n  subjected  to  a  simple  procedure- 
irrigation  of  the  l>elly  with  0.0  |)er  cent  salt  solution  and  drainage.  In  ths 
less  desperate  cases  one  or  mor(»  incisions  may  be  made  in  the  swollen  jtot 
creas  for  the  relief  of  t(»nsion,  nnd  (Irainage  (Mikulicz,  Porler).  The  di^^ 
nosis  of  the  less  afut<»  <'ascs  of  pancreatitis  in  which  the  patients  survive  loQl 
enough  to  devi^lop  a  localized  abscess,  a  general  ])eritonitis  or  necrosis  of  tU 
pancreas  is  even  more  difticnlt,  as  will  be  explained  in  the  following  paragraphia 
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It  seems  probable  Hmt  tin-  iihis(  rajiirllv  fntal  r;is( -s  ai'  liniHUTlm^ir  pniiprealitis 
represent  a  verj  in  tense  iiifechnii,  stud  rluit  iIk^  c*ascs  uf  ncvrusis  of  the  pancreas 
and  some  of  tbe  cases  of  absc'e^^s  are  less  violent  fijnns  of  a  similar  ()roeess, 

SCPPCKATIVE     PAXCREATITIS,     AbSCESS     oF     THE     PaXi  REAf^. As     aln^adv 

etated,  the  most  frequent  avenue  of  infeetiou  is  lliroutrh  the  paneroatie  duct 

I  from  the  biliary  passages,  benee  a  historv  of  irall-st^ne  attacks  is  often  obtain- 
able.    Any  of  the   pyogenic  niicrolies  nmy  be   jiresent,     Piieillus  eoli   is  the 
form  most  often  found.     The  purulent  infection  of  tbe  gland  may  be  diifuse, 
leading  to  purulent  softening  of  tlie  entire  gland,  and  neerosisj  or  there  may 
be  disseminated  iiyci  of  suppuration,  or  a  single  abscess,     Owiug  to  tlie  pres- 
ence of  Eaeillns  coli,  tlie  pus  often  has  tlie  ocJor  of  putrefaction,     Tlie  sup- 
purative process  beginning  in  the  pancreas  nearly  always  penetrates  its  capsule 
and  invades  the  surrounding  struetiires,  au<l  t!ic  diri-etion  in  which  this  inva- 
sion takes  place  will  determine  to  a  eousidendile  extent  the  clinical  signs  and 
symptoms  in  the  given  ease.     Thus  if  the  infection  continues  retnjperitoneal^  a 
hffJmA  abscess  or  phlegmonous  inflammation  may  oecur  in  either  loin.     Such 
eaifts  may  exactly  simulate  su]>puration  around   the  kidney   (F.   T.   Brown). 
Perforation  into  the  lesser  sac  will  produce  an  empyema  of  this  space,  form* 
in^M  acute  inflammatory  tumor  in  the  cjiigastrinm  Iichind  the  stomach  which 
may  approach  the  anterior  abdominal  wall   (this  localization  affords  the  best 
opjXprtuDJty  for  a  diagnosis) ;  above  the  lesser  curvature,  or  below  the  stomach 
aad  above  the  colon*     In  other  cases  a  left-sided  subphrenic  abscess  results. 
Actual  fjerforation  through  the  skin  is  rare,     A  number  of  eases  of  perfora- 
tion into  the  stoniach  and   intestine  ( colon)  have  U^'u  re|Mirtcd.     Perf oration 
into  the  free  cavity  of  the  liclly  ciiusi^s  diffuse  peritonitis,  usually  associated 
with  fat  necrosis.      In  some  cases  he|jatic   pyemia  with  multiple  abscesses  in 
ibe  liver  and   its  accompanying   symptoms  has  occurred.      (Set*   Liver,   also 
Septic  Portal  Thrombophlelntis,)      The  abscess  may  burrow  doAvn  the  psoas 
ihejith  even  into  the  pelvis,  or  into  the  right  iliac  fossa  (F.  W.  Murray).     The 
local  signs  tiierefore  will  vary  a  good  deal   in   different  cases.      The  disease 
niav  nm  an  acute  or  subacute  course.     In  the  acute  cases  the  patient  is  seized 
with  severe  pain  in  the  upper  part  of  the  abdomeUj  vomiting,  pirostration,  some- 
times chills  t)ccur,  there  is  an  elevation  nf  lemperiiture  of  a  septic  type  (remit- 
tpnt),  a  rapid  pulse,  a  leucocyte  count  characteristic  of  supinirafiou,  lociilized 
tenderiiegs  and  rigidity  aljove  the  umbilicus,  Ronietinves,  as  stated,  the  forma- 
tion of  a  distinct  tumor  mass,  or  a  sense  of  resistance,  nnd  hK^alizcd  tym[»anites. 
As  in  fill  acute  jn^ritnncal  infections,   tlie  retrar-ted,  scaphoid   alHlomcn   is   the 
fiwi  expression  of  an   intense  peritoneal    irritation,  tympanites  follows  from 
paresis  of  the  gut  after  actual  peritonitis  has  time  to  develop.     Inflation  of  the 
stomach  and  colon  may  Vie  useful   in  establishing  tbe  deep  situation   of  the 
lesion.    The  digestive  disturbances  are  usually  marked.     Tbe  patient  emaciates 
rapidly,    The  original  constipiition  gives  pbicc  to  n  septic  diarrhea.     Sugar 
may  or  amy  not  be  fonnd  in  the  urine.     Tbe  nltsorptiou  of  fats  and  digestion 
of  Uteat  til)ers  mny  W*  sn  far  interfered  with  tliat  the  stools  may  give  a  vain- 
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able  hint  as  to  pancreatic  disease.  According  to  Fitz,  free  fat  occurs  almosi 
exclusively  in  those  cases  associated  with  liver  disturbance.  In  twenty-nini 
cases  where  irvc  fat  was  found  jaundice  was  present  in  twelve.  In  genera" 
the  picture  is  that  of  a  more  or  less  intense  sepsis  with  a  localization  whid 
varies  as  descril)ed.  In  the  less  acute  cases  the  septic  symptoms  wall  only  \m 
slowly  develoiied.  The  individual  will  suffer  from  attacks  of  pain  or  fron 
continuous  jiain  in  the  epigastrium  with  loss  of  apjietite  and  vomiting.  Ii 
the  course*  of  days  or  even  weeks  septic  symptoms,  peritonitis,  a  localizec 
inflammatory  tumor,  will  become  manifest,  often  a  septic  fetid  diarrhea. 

Necrosis  of  the  Pancreas. — Xecrosis  of  the  pancreas  follows  infectioi 
through  the  bile  jujssages,  or  may,  as  already  stated,  occur  as  the  result  oj 
open  or  subcutaneous  wounds,  or  a  spontaneous  hemorrhage  into  the  pan- 
creas, or  the  death  of  the  gland  in  whole  or  in  part  may  simply  be  a  mow 
advanc(»d  stage  of  an  acute  or  hemorrhagic  pancreatitis.  Whether  the  condi- 
tion (»ver  In^gins  as  a  purely  aseptic  process  except  in  the  cases  of  pancrets 
apoplexy,  it  is  hard  to  say,  but  certain  it  is  that  infection  nearly  always  ii 
foimd  in  the  cases  which  die  or  are  subjected  to  operation.  The  necrosis  ii 
often  associated  with  a  jjlilegmonous  inflaumiation  of  the  surrounding  stTU^ 
tures.  In  some  cases  the  gland  has  simjily  been  found  as  a  putrid,  greener 
black  retr()])eritoneal  slough.  Cases  have  l>een  obser\'ed  in  which  a  portion  of 
the  necrotic  jiaucrens  has  been  discharged  per  rectum  through  perforation  into 
the  colon.  Clinically  it  is  not  possible  to  distinguish  between  the  suppurative 
and  necrotic  varieties  of  ])an(Teatitis.  In  the  latter  group  there  is  apt  to  be 
a  su(ld(*n  violent  onset,  as  already  descril>ed.  Pain,  vomiting,  constipation^ 
etc.  The  j)atient  does  not,  however,  die  at  once.  The  acute  symptoms  become 
less  violent,  but  the  jiatient  after  some  days  becomes  septic.  The  digestion  and 
nutrition  suffer  severely,  and  a  more  or  less  characteristic  inflammatory  fociu 
develojis,  as  descrilu'd  under  the  su])])urative  form  of  the  disease. 

CiiuoMC  Interstitial  Pancreatitis. — A  chronic  indurating  form  of  pan- 
creatitis is  obsc»rved  (piite  often  when  operating  for  gall-stone  disease.  It  is 
due  in  a  very  large  pro])ortioii  of  cases  to  a  mild  but  frequently  repeated  infec- 
tion from  the  biliary  passages,  and  this  is  favored  by  obstruction  of  the  papilli 
by  ston(\  by  a  tumor,  usually  a  carcinoma,  by  repeated  attacks  of  inflamma- 
tion (ulcer  of  stomach  or  duodenum),  lleix^ated  attacks  of  gastroduodenitiSi 
A  stoiK*  in  the  ])aiicreatic  duct  itself  will  produce  a  similar  condition.  Typhwd 
infection  of  the  pancreas  has  been  observed  in  some  cases  long  after  recoveij 
from  the  fever  (two  years)  (Moynihan).  Chronic  alcoholism  may  produce  an 
interstitial  inflammation  of  the  ])ancreas  as  of  the  liver;  syphilis  may  do  the 
same,  also  tuberculosis  and  arteriosclerosis.  Gall-stones  being  by  far  the  com- 
monest associated  lesion,  it  is  found  that  the  two  conditions  corres]X)nd  fairly 
in  the  date  of  their  occurrence^ — i.  e.,  two  thirds  of  the  cases  occur  between 
the  ages  of  forty  and  sixty  years.  .Tt  is  rarely  if  ever  possible  to  make  an  earlj 
definite  diagn<»sis  of  chronic  interstitial  pancreatitis  to  the  exclusion  of  gall 
stone  diseas<»,  or  even  uf  cancer  of  the  pancreas  until  the  abdomen  is  opened 
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iDxi  not  alwajs  then,  with  eertaintr,  since  the  swollen  ludurated  lieafl  of  the 
ptoiTeas  cannot  be  distinguished  from  an  early  stage  of  careiuoina  l>y  ins]30c- 
tion  or  paJpaticm.      In  two  pases  I   was  rdile  to  establish  tbo  diaimosis  posi- 
tirdj  of  ea lifer  in  one  and  of  paiiereatif  is  in  the  other,  by  entting  oiit  a  small 
portion  *jf  the  judurated   lieail  <d"   thi^   piinereas   for  iiii<'ri>sc*opie  examination 
U-fcf**  Hi  lining  the  abdunien.     Ir*  both  ea>f\s  o;jill-sfnn(»s  were  jires^nt.     The  ean- 
w  <'a.'^•  die<i  in  a  few  niontlis;  i\w  other  jialient  remains  in  <::iH»d  liealth.      In 
Kfrtnoed  ca^s  of  eaneer  a  palpable  tumor  may  Ix-  felt ;   tlie  jaundice,  ema- 
iieinia,  and  eaeliexia  are  rai)i(lly  proirressive. 
-  ,.,.^Ioms. — As  stated,   the   syntpttaos   of  elironie   interstitial   jjanereatitis 
Ht  as  far  as  they  can  le  referred  to  distnrhanees  of  the  fnnetiun  of  the  gland 
faelf,  SDDjewhat  indefinite.     In  a  large  ]tro}Jortion  of  the  eases  there  will  be 
hsutrj  of  gall-stone  disease;    in   many   the  group  of  symptoms   attending 
ic  ohsfrnetion  of  the  common  dii(*t  will  Ije  |>resent,  svieli  may  Ik*  due  to 
ddiml  presence  of  a  stone  in  the  ](a]nlla,  nr  to  ebstnietinii  *»f  the  dnet  from 
are  of  the  hard  and  swollen  head  of  tbe  pancreas.      In  all  eases  not  pro- 
ing  more  nrgent  symptoms  there  will  U^  dislurbances  of  digestion;  some- 
constipation,  sometimes  diarrhea;  tbt^re  may  be  a  more  or  less  constant 
ise  of  opprci^sion-  or  dull  yuiin  in  the  epigastrimn.      Attacks  of  aente  ])ain 
y  also  occur;  there  may  be  symptoms  of  eom])ression  of  the  dnodeniim. 
Dnodenuni.)     The  nutrition  of  these  patients  gradually  fails.     From  time 
tlsere  may  be  attacks  of  jaundice  and  distention  of  the  galMih^dder. 
tbjn  persons  it  may  lie  jK»ssiblc  to  palpate  the  enlarged  head  of  the 
ms    through    the    abdoudnal   walL      The   conch'tion    so  closely    simulates 
of  tlie  head  of  tiie  pancreas  on  the  uue  hand,  and  obstruction  of  the 
\tm  duct  hy  a  stone  on  the  other,   that,   as  stated,   the  lesion   is  usually 
It  definitely  made  out  when  the  abtlomen  bas  beem  ojiened.     No  matter  whieb 
the  lliree  tesions  is  found  the  surgeon  is  jiistiHed  in  making  tlie  opieration. 
During  the  past  few  years  the  diagnosis  of  jiancreatie  disease  bas  received 
ich  attention  on  the  part  of  surgeons  and  pathologists,  au(l  numerous  labor a- 
y  mefhoils  have  been  devised  in  the  effort  to  render  the  diagnosis  of  pan- 
ic disease  more  certain.     At  the  outset  it  may  Im  stated  tliat  none  of  tlie 
Its  proposed  are  as  yet  so  uniformly  positive  in  the  presence  of  pancreatic 
Kaae  that  they  can  l>e  relied  upon  witli  entire  confidence  in  the  imlividual 
UL     The  mere  presence  of  glyer^suria   is   in  no  wise  disfinetive  of  disease 
the  pancreas,  nor  is  it  ]>ossible  to  assert  in  the  L'lven  case  that  the  presence 
sugar  in  llie  urine  is  due  to  a  faulty  action  of  this  organ.     One  of  the  sim- 
sl  tests  for  the  determination  of  the  presence  or  absence  of  pancreatic  activity 
^  de%'i^*d  by  a  man  by  the  name  of  Mueller,     It  cannot  as  yel  he  proufiunced 
oJnteJy  reliable.     The  test  is  as  follows  (Surgery^  GynccoJoyi/^  ami  Ohalei- 
t,  Tk-cemhet,  1^08,  A.  J.  Ochsner,  page  622): 

patient  i»  given  a  test  meal  and  two  hours  later  a  calomel  jairge.    A  few 
Bf  the  stool  are  sterilized  hy  heating  to  a  high  temperature  and  then  placed 
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on  an  agar  plate  containing  Loeffcr's  scrum.  This  material  is  kept  at  a  teni] 
ture  of  131°  to  141°  F.  for  twenty-four  hours.  If  trypsin  is  present  the  » 
shows  pronounced  depressions  where  this  substance  has  been  active;  if  absent 
serum  remains  smooth. 

Another  laboratory  test  which  has  attracted  mueh  attention  is  the  on< 
vised  by  Cammidge,  of  London.  Cammidge  published  in  1904  the  re 
of  his  investigation,  and  stated  that  he  had  been  able  to  isolate  from  the  i 
of  patients  suffering  from  pancreatitis  a  substance  which  he  believed  t 
characteristic  and  of  great  diagnostic  importance.  Others  who  used  his 
method  met  with  disappointment,  and  he  has  since  twice  modified  it.  His  t 
method,  or  "  C  "  reaction,  is  at  present  regarded  as  of  considerable  diagn 
value,  although  the  same  reaction  has  been  obtained  in  other  conditions,  not 
in  tuberculosis  of  the  peritoneum,  cancer  of  the  stomach,  and  some  other 
ditions.  The  negative  value  of  the  test  is  probably  greater  than  its  pes 
value. 

The  substance  isolated  in  the  reaction  is  "  pentose,"  a  body  closely  rel 
to  the  sugars  but  not  identical  with  them.  The  Cammidge  test  is  thus 
scribed  by  Schroeder,  of  Cincinnati  {Surgery^  Gynecology ,  and  Obstetrics, 
cember,  1908,  J.  Henry  Schroeder,  "  Physiology  and  Chemical  Patholog 
the  Pancreas  in  Pancreatitis,"  page  620)  : 

The  method  that  I  have  found  convenient  is  as  follows:  40  c.c.  of  the  n 
filtered,  acid  reaction,  free  from  albumin  and  sugar,  are  boiled  with  2  c.c.  of  st 
hydrochloric  acid  for  ten  minutes.  After  partly  cooling,  8  gm.  of  lead  carb< 
are  gradually  added.  When  the  reaction  is  complete,  the  mixture  is  chilled,  filt 
and  10  c.c.  of  filtrate  diluted  to  20  c.c.  with  distilled  water.  This  solution  is 
cipitated  with  2  gm.  of  trihasic  lead  acetate,  filtered,  and  the  excess  of  lea 
solution  removed  by  tlie  addition  of  2  gm.  of  sodium  sulphate,  bringing  the 
ture  to  a  boil,  chilling,  and  filtering  to  20  c.c.  To  this  filtrate  there  is  now  a 
a  mixture  of  phenylhydrazin  hvdrochlorate  0.80  gm.,  sodium  acetate  2  gm., 
of  fifty  per  cent  glacial  acetic  acid  1  c.c,  and  the  whole  is  boiled  on  a  sand 
for  ten  minutes.  The  solution  is  then  filtered  while  hot  and  set  aside  to  cr^'sta 
The  precipitation  of  crystals,  sometimes  only  in  microscopic  quantities,  of  the 
acteristic  formation  of  ozazones,  makes  a  positive  reaction. 

The  following  ])recautions  must  be  observed : 

1.  The  urine  must  not  contain  albumin  or  sugar,  and  must  be  fresh  and  fil 
clear. 

2.  Posit iv(»  reactions  must  bo  verified  by  making  the  phenylhydrazin  tes 
free  sugar  in  the  urine,  using  the  same  method  without  previous  boiling.  Feb 
test  is  not  sufficiently  delicate.  The  sufficiency  of  removing  sugar  by  previoui 
mentation  has  not  been  proved. 

3.  Trihasic  lead  acetate  (Pb(CnO).rbO)  must  be  employed.  The  soluti 
lead  acetate  of  the  V.  S.  Pharmaooj)eia  is  not  satisfactory.  I  have  employ 
side  by  side  with  the  trihasic  lead  acetate  and  have  obtained  misleading  r 
with  tlie  former.  Before  realizing  this  difference  T  liad  some  correspondence 
Cammidge  on  the  subject,  and  1  agree  with  liim  that  the  trihasic  lead  is  the 
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^ui\&\i\e  precipitant,  because  of  the  uncertain  and  indefinite  composition  of  the 
l,[iariiiat'opeial  preparation.  The  positive  reaction  may  l*e  marked  or  may  require 
inicn>>t'opic  examination.  I  have  noted  preci[>itates  that  were  not  crystalline,  and 
^refore  negative.  Precipitation  may  take  place  immediately  on  filtering  or  may 
occur  after  standing  twenty-four  hours.  Except  as  to  size,  the  crystals  tlmt  I  have 
ijjcrverl  in  various  pof^itive  reactions  were  apparently  of  the  same  system*  1 
^llBiiot  concede  any  value  whatever  to  such  tests  as  solubility  in  sidpluiric  acid, 
IS  tending  to  point  to  the  nature  of  the  disease,  an^  I  have  therefore  never  applied 
this  test* 

piancreatic  Calenli, — St^^aies  consisting  of  carbonate  and  phosphate  of  lime 
are  ^*(*casinnally  found  in  the  pancreatic  duel.  They  cause  syiupt^ims  fmni  oh- 
stTiK*ti<'n  and  may  eventuate  in  abseesa  or  in  chronic  pancreatitis.  Sucli  stones 
have  been  passed  per  rectum^  have  lieen  fmind  in  an  abscess  of  the  pancreas, 
aud  have  l^cen  removed  from  tlie  papilla  after  incision  of  tlie  duodenum,  and 
Lave  l»een  removed  by  incision  of  the  pancrojis  from  the  pancreatic  duct.  The 
gvmptonis  produced  hardly  admit  of  a  definite  diagnosis  tiefore  o[M^rating, 
Colirky  pain,  jaundice,  free  fat  in  the  s1<>ols,  and  localized  ti'iiih^rness.  In 
gpncrnh  symptoms  correspruiding  with  those  of  olisfrnction  of  the  papilla  or  of 
clu^nic  pancreatitis,  etc. 

Solid  Tumors  of  the  Pancreas. — A  variety  of  forms  of  !>enign  tumor  have 
been  observe i]  as  rare  courlitious  in  the  jsancreas.  Among  tlu^rn  may  he  men- 
tioned adenoma,  lymphoma,  and  a  few  others^  Syphilis  and  tuberculosis  of 
tb  pancreas  may  give  rise  to  the  fonnation  of  a  nodular  or  diffuse  swelling 
of  llie  organ,  but  none  of  these  condttions  |TOBses3  any  great  surgical  interest, 
Saroniia  of  the  piincrcas  has  also  been  recordcil.  Much  uion*  freipjcnt  than 
any  of  tliese  is  cancer.  Carcinoma  <»f  the  pancreas  may  occur  secondary  to 
canrpf  of  the  s*oT)uu*b  or  duodenum  or  to  cancer  fif  the  counuon  bile  duct, 
rnder  these  cnmlitions  it  will  only  l*e  of  surgical  interest  incidentally.  Pri- 
mary carcinoma  of  the  pancreas  is  not  at  all  rare.  It  is  a  disease  of  advanced 
life.  Several  forms  of  cancer  have  l>een  observed — scirrbus,  adenocarcinoma, 
and  other  forms.  The  dis(»ase  lrt»gins  in  the  head  of  the  pancreas  more  often 
than  elsewhere.  The  early  symptoms  are  in  general  so  indetinite  that  a  posi- 
tive diagnosis  is  scarcely  to  he  made*  Late  in  the  disease  the  diagnosis  is  usu- 
ally simple.  Tlte  fiyrn|)toms  consist  brietly  of  pain  in  the  epigastrium,  loss  of 
flftib  and  strength,  a  rapid  dcvchquMcnt  of  cachexia,  and  later  on  the  fonna* 
tiou  f»f  u  tumor.  In  addition,  there  are  frequently  present  symi>toms  due  to 
ffTt'Ssare  upon  the  conunon  duct.  They  are  not  usually  developed  very  early, 
and  if  the  carcinoma  is  situated  in  the  body  or  tail  of  the  pancreas,  they  may 
not  appear  at  alb  Changes  in  tlic  urine  and  in  the  stools,  alt  bough  they  may 
occur,  have  no  definite  diagnostic  signiticance.  The  patients  usually  run  down 
wy  rapidly  in  health,  ascites  is  not  nncommou,  and  the  duration  of  life  is 
vAimi  more  than  a  year.  The  most  impfirtant  diagnostic  sign  is  the  forma- 
lion  of  a  palpable  tnnior.  When  the  cancer  develops  in  the  bead  of  the  pan- 
creas and  obstrncts  the  connuon  duct,  there  is  usually  steadily  progressive  and 
65 
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finally  very  intense  jaundice  and  a  distended  gall-bladder.  The  differential 
diagnosis  of  cancer  and  common-duc^t  stone,  in  which  latter  condition  the  galL 
bladder  is  rarely  distended,  has  already  been  spoken  of  in  another  place.  Theri 
is  frequently  a  history  of  gall-stone  disease.  The  following  brief  abstract  o: 
the  history  of  a  case  of  cancer  of  the  head  of  the  pancreas  will  serve  to  illus- 
trate the  condition.     The  case  occurred  in  my  practice  in  1905: 

Mrs.  M.,  aged  fifty-six  years,  had  suffered  from  attacks  of  biliary  colic  at  inter- 
vals for  nine  years.  During  the  past  six  months  the  attacks  have  occurred  veiy 
frequently,  and  are  now  associated  with  a  constant  sense  of  oppression  and  dis- 
comfort in  the  epigastrium.  For  the  past  six  months  she  has  grown  steadily  weaker 
and  more  anemic.  For  the  past  two  months  there  has  been  a  slight  but  continuonB 
jaundice,  which  has  grown  deeper  from  week  to  week.  The  patient  vomits  occa- 
sionally. She  has  no  appetite.  Her  bowels  are  constipated.  She  has  had  no  fever. 
She  is  a  large,  fat  and  flabby  individual,  who  looks  decidedly  cachectic.  The  gen- 
eral integument  and  the  sclera  of  the  eye  shows  a  moderate  icterus.  Her  stoob 
are  light  in  color,  although  not  entirely  free  from  bile.  Her  urine  contains  biliary 
pigment.  On  palpating  the  abdomen  a  distended  gall-bladder  is  readily  felt  below 
the  free  border  of  the  liver.  The  liver  dullness  extends  three  finger  breadths  below 
the  costal  arch.  The  gall-bladder  is  tense,  but  not  markedly  tender.  There  is  no 
abdominal  rigidity.  Diagnosis  of  probable  cancer  of  the  pancreas.  Upon  opening 
the  abdomen  the  gall-bladder  was  found  notably  enlarged,  moderately  thickened, 
and  distended  with  a  mucoid  fluid.  A  dozen  small  biliary  calculi  were  removed 
from  the  gall-bladder.  Upon  pal})ation  two  small  stones  were  found  in  the  cystic 
duct  and  were  removed  with  a  scoop.  Bile  was  then  discharged  in  moderate  quan- 
tities through  the  gall-bladder.  Upon  palpating  the  pancreas  a  nodular,  hard 
tumor  of  the  head  of  the  pancreas  could  be  felt.  A  small  portion  was  removed 
for  microscopic  examination.  The  diagnosis  of  cancer,  however,  appeared  to  be 
clear  from  the  gross  aj)j)earance  and  physical  qualities  of  the  growth.  The  tumor 
was  about  the  size  of  a  hen's  egg,  A  biliary  fistula  was  created  by  stitching  the 
gall-bladder  to  the  abdominal  wall ;  the  ])atient's  condition  being  very  feeble,  it  waa 
considered  best  not  to  join  the  gall-bladder  to  the  intestine.  The  patient  recovered 
from  the  operation.  Bile  continued  to  be  discharged  in  moderate  quantities  through 
the  fistula.  She  was  able  to  be  up  and  about  after  the  usual  time,  and  returned  to 
her  home  in  the  country,  where  she  died  some  months  later  of  progressive  exhaus- 
tion, not  having  suffered  much  acute  pain  at  any  time. 

The  treatment  of  cancer  of  the  pancreas  offers  but  little  hope  of  cure.  Rob- 
son  has  recorded  f(nirt(»en  cases  where  the  tumor  was  removed,  with  ten  deaths. 
These  jjatients  do  not  bear  intra-abdominal  operations  at  all  w^ell.  Xo  cures 
are  recorded,  and  most  of  the  attempts  at  the  radical  removal  of  the  growth 
resulted  fatally  at  once. 

Cystic  Tumors  of  the  Pancreas. — Cystic  tumors  of  the  pancreas  are  by  nc 
means  rare.  Recent  literature  contains  the  histories  of  a  pretty  large  numbei 
of  cases.  Although  owing  to  somewhat  im])erfect  records  I  cannot  be  positive 
I  am  under  the  impression  that  during  the  years  from  1890  until  1000,  whii 
1  assisted  Dr.  Charles  McBurney  in  the  Roosevelt  Hospital,  there  were  in  tha 
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time  ten  cases  of  cyst  of  the  pancreas  operated  upon.  Personally  I  operated 
i\m  two  in  the  year  1J)06, 

Lazariis's  classification  of  cystic  tiiinors  of  the  pancreas,  according  to  their 
(jrigin,  is  as  follows:  First,  retention  cysts  of  the  secretory  ducts  of  the  pan- 
0f^d  (Virchow,  Rmufhi  paricrealira).  Swmnd,  proliferntioii  cysts,  cystade- 
UOittft,  according  to  T.azanis,  the  most  frcqnejit  foruK  Third,  retention  cysts 
j(ie  to  obstniction  of  the  stnaller  dncts  of  the  acini  resulting  from  chronic 
iDli^rstitial  pancreatitis  ( thu^-e  latter  are  supposed  to  lie  due  to  injury  or  to 
the  sprc^ad  uf  an  intlaminatory  process  frum  the  intestiue  and  Idle  ducts). 
Fourtlij  Lazarns  Lelieves  that  hy  the  softening  of  a  tumor  (carcinoma),  auto- 
digestion  of  an  encapsulated  lieiriatonm  which  is  not  ahaorted,  or  by  the  defen- 
eration of  lolndes  of  the  gland  as  tlie  result  of  acute  pancreatitis^  cystic  tumors 
of  the  pancreas  may  he  produced.  Fifth,  pseudocysts.  By  tliis  term  is  meant 
that  an  inflammatory  exudate  or  a  hematoma  in  the  lesser  sac  of  the  |^ritt> 
CHim  may  pmduce  a  hydro] )S  or  an  empyeuia  nt  this  ]essf4*  sac,  and  tlius  a 
cvsllike  formation  closely  connect ed  with  the  pancreas^  Such  cysts  are  believed 
It  Korte  to  have  followed  aseptic  necrosis  of  the  pancreas.  Hydatids  aud 
ran^nital  cysts  of  the  pancreas  have  been  nbserved  as  very  rare  couditi<ins. 
While  it  is  probalde  that  many  cysts  of  the  pancreas  arise  as  true  cystic 
tumors,  yet  nnqnestionably  cystic  formations  originating  in  the  gland  itself 
«?  preceded  by  a  history  of  injury  to  the  upper  part  of  the  abdoiueu,  and  are 
not  iafrcijuently  compli(*aled  by  the  signs  and  symptoms  of  inflamnialion. 
Mayo  Robson  lielieves  f>f  henK^rrhagic  cysts  that  there  is  no  valid  or  a^'ceptable 
eriJence  of  their  origin  in  a  hcrn«»rrlmge  merely  h(*fiiuse  tlie  pancreatic  tissue 
shows  a  marked  teudcucy  to  hlec^d  un  slight  |>r<>vficatirin,  nnd  iu  all  the  varieties 
ofnaacreatic  cyst  a  more  or  less  blnncl-stnined  crmtcut  is  commou,  Tlie  con- 
tents of  pancreatic  cysts  are  thus  descrilied  by  Kr»rte:  The  contents  are  an  alka- 
line, albuminous,  muf'oid  fluid  having  a  sj^ecific  gravity  of  from  1.010  to  1.020, 
higher  or  lower.  In  some  cases  it  is  clear  and  colorless,  in  others  the  admixture 
of  UcickI  gives  it  a  brownish  and  sometimes  almost  a  black  cndor.  The  fluid 
frpquently  contains  pancreatic  fermc^uts.  Their  absence^  however,  does  not 
exdiidc  a  pancreatic  origin.  In  all  tlie  cases  I  have  seen,  the  fistula  remuining 
ifter  the  drainage  of  the  cyst  has  contiuned  to  ilischsirge  fbiid  for  periods  vary- 
ing fr^jm  months  to  years,  and  the  pancre*atic  nature  nf  the  cyst  w^as  in  every 
case  demonstrated  hy  a  more  or  less  marked  digestion  and  irritation  of  the 
skin  surrounding  the  fistula. 

Cyst  of  the  pancreas  may  orcur  at  any  time  of  lil\%  Imt  it  is  most  fre- 
quent during  middle  age*- — bt*tween  thirty  and  fifty  years.  In  about  one  quar- 
ter of  the  cases  there  is  a  history  of  injury  to  the  upiwr  parf  of  the  l>elly. 
In  fliese  cases  the  development  of  the  cyst  may  follow  immediately  upon  the 
injury  or  during  the  course  of  a  few  weeks.  Such  a  cyst  will  Ir^e  foimd  on 
ofieration  to  be  a  fluid  collection  in  tlie  lesser  sac  (pseudocysts)  of  more  or 
1ps8  cmnpletely  disintegrated  Vdood.  Tf  the  contents  contain  a  diastase  fer- 
ttient— Le.,  convert  starch    into   sugar — a   pancreatic   origin    from    injury   is 
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probable   (Jordan  Lloyd).     In  some  cases  the  development  of  the  cyst  is^ 
delayed  for  months  or  years.    Such  patients  may  have  suffered  from  pain  in  th^ 
epigastrium  from  time  to  time,  or  have  had  no  symptoms.    In  other  cases  there 
will  be  no  history  of  injury,  but  preceding  the  formation  of  the  cyst  the  patient 
will  have  suffered  from  attacks  of  epigastric  pain  and  digestive  disturbance!!^ 
suggesting  an  inflammatory  origin  of  the  cyst  (Korte).     The  symptoms  pro- 
duced by  the  cyst  itself  are  usually  slow  to  develop,  and  are  observed  only  after 
it  has  reached  a  certain  size,  so  that  it  interferes  with  the  fimctions  of  tbe 
stomach.     There  will  then  be  nausea,  attacks  of  vomiting,  gastric  dyspepsiii 
palpitation  of  the  heart,  occasionally  there  will  be  jaundice,  rarely  inte^fe^ 
enee  with  the  function  of  the  pancreas  itself.     Some  of  these  patients  sufcr    . 
some  disturbance  of  nutrition  after  the  cyst  has  reached  a  considerable  sifl^  - 
but  not  always.     I  recall  three  cases,  two  of  my  own  and  one  of  Dr.  McB^I^  7 
ney's,  in  which,  though  the  tumor  was  quite  large,  no  disturbances  of  geneni ;' 
health  and  no  symptoms  other  than  distress  after  eating  were  present    In  cm  - 
of  my  cases  the  cyst  grew  from  the  tail  of  the  pancreas  toward  the  left  and  " 
presented   Iwneath   the   costal   border   in   the   left   flank.      In   the   other  two 
the    cysts    were    centrally    situated.      If    the    cysts    are    permitted    to   grow 
very  large,  they  may  cause,  like  any  other  tumor  occupying  an  imdue  sfaaie'^ — 
of    the    abdomen,    very    serious    symptoms    indeed — ^violent    vomiting,    obsti- 
nate constipation,  emaciation,  prostration,  and  dyspnea.    The  diagnosis  of  cysti  -' 
of  the  pancreas  is  sometimes  easy,  sometimes  difficult    It  is  to  be  borne  in  mind 
that  a  slowly  growing  cystic  tumor  of  the  upper  part  of  the  abdomen,  especially '^ 
if  a  little  to  the  left  of  the  middle  line,  since  the  cysts  usually  form  in  the 
body  and  tail  of  the  organ  rather  than  the  head,  is  more  likely  to  be  a  cyat  -^ 
of  the  pancreas  than  anything  else.     The  cysts  may  develop  and  approach  the 
front  of  the  belly  in  several  positions.     The  commonest  type  is:  (1)  The  cyst 
grows  into  the  lesser  sac  and  ap})ears  betw-een  the  stomach  above  and  the  eoloii 
below,  having  the  gastrocolic  omentum  in  front  of  it     (2)   It  may  push  the 
stomach  in  front  of  it  and  appear  above  the  lesser  curvature,  having  the  gastro- 
hepatic  omentum  in  front  of  it.     (3)  It  may  grow  in  between  the  layers  of 
the  transverse  mesocolon,  so  that  the  colon  rides  across  its  front  or  lies  just 
above  it     In  one  case  (All)ert  and  Payr)  the  cyst  emerged  to  the  right  through 
the  foramen  of  Winslow  into  the  greater  sac  (Korte).     In  one  case  of  my  own, 
as  related,  the  tumor  grew  from  the  tail  of  the  pancreas  and  presented  pre- 
cisely like  a  hydronephrosis  in  the  left  flank,  fluctuating,  flat  on  percussion^ 
and  with  the  cohm  in  front  of  it.     This  tumor  exhibited  a  moderate  degree 
of  passive  mobility  in  a  vertical  plane.     These  various  relations  between  the 
cyst,  the  stomach,  the  colon,  are  very  important  in  the  diagnosis.     They  are  to 
be  made  out  by  inflaticm  of  the  stomach  and  colon  respectively.      When  the 
cyst  presents  l)etween  colon  and  stomach,  the  inflated  stomach  will,  if  the  cyal 
l)e  not  too  large,  lie  in  front  of  it,  the  colon  below.     In  group  number  two  the 
inflated  stomach  lies  below  the  cyst,  the  latter  being  crowded  upward  more  of 
less  beneath  the  liver,  when  it  may  be  mistaken  for  echinococcus  cyst  of  thi 
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Hier.    When  the  colon  lies  in  front  of  the  cyst,  as  in  group  three,  or  crosses 
b  upper  border,  one  would  be  at  a  loss  to  distinguish  it  from  a  mesenteric 
eist  (Korte),  or  any  of  the  other  cystic  retroperitoneal  growths ;  and,  as  stated, 
fien  they  present  in  the  loin,  it  is  scarcely  possible  to  distinguish  them  from 
erstie  tumors  of  the  kidney  by  physical  examination.     In  addition  to  the  above 
ekanicters,  the  history  of  the  case,  as  outlined  under  symptoms,  is  a  history  of 
mjniy  or  of  attacks  of  colicky  pain  associated  with  tenderness  in  the  epigas- 
'  trimn.    The  slow  growth,  the  absence  of  acute  pain  and  tenderness  on  palpa- 
tion, the  relatively  good  health,  as  compared  with  malignant  disease,  the  physi- 
al  characters  of  a  tense,  fluctuating,  rounded,  rather  immobile  tumor,  serve 
for  a  probable   diagnosis.      Under  no  conditions   is   the   introduction  of   an 
aspirating  needle  into  the  cyst  free  from  risk.     The  fluid  of  those  cysts  is  usu- 
tDy  irritating,  and  may  be  infectious.     Moreover,  nothing  characteristic  in 
the  aspirated  fluid  may  appear.     It  may  contain  no  ferments;  and,  on  the 
other  hand,  ascitic  fluid  may  occasionally  have  the  power  of  digesting  cooked 
itareh  to  some  degree.     A  number  of  cases  of  traumatic  or  spontaneous  rup- 
ture of  pancreatic  cysts  have  been  reported  with  fatal  results.     An  aseptic 
inrision  in  the  abdomen  over  the  tumor,  suture  of  the  cyst  to  the  belly  wall, 
and  drainage  at  one  or  two  sittings,  is  the  safest  diagnostic  and  therajwutic 
iietsure.     Only  rarely  are  these  cysts  suitable  for  extirpation.     The  sinuses 
after  incision  and  drainage  of  pancreatic  cysts  are  always  slow  to  close;  they 
my  remain  open  eighteen  months  or  longer.    I  have  watched  seven  cases,  and 
ill  closed  eventually  without  any  special  treatment,  except  the  use  of  a  small 
drtinage-tube  and  asepsis,  after  from  three  to  eighteen  months.     The  surround- 
ing skin  can  be  protected  by  any  bland  ointment. 


CHAPTER    VIII 

THE  RECTUM 

GENERAL   REMARKS 

Anatomical  details  from  Woolsey,  '*  Applied  Surgical  Anatomy,"  anrf 
from  Merkel.  Formerly  the  rectum  was  described  as  that  portion  of  the  lai^ 
intestine  commencing  at  the  level  of  the  left  saero-iliac  joint  at  the  brim  of 
the  pelvis  and  extending  to  the  anus.  At  present  it  is  customary  to  include 
what  was  formerly  regarded  as  the  upper  portion  of  the  rectum — ^namely,  from 
the  pelvic  brim  to  the  middle  of  the  third  sacral  vertebra  as  a  part  of  the 
colon  and  to  regard  the  rectum  as  that  portion  of  the  large  intestine  extend- 
ing from  the  middle  of  the  third  sacral  vertebra  to  the  anus.  In  other 
words,  that  portion  of  the  gut  having  a  mesentery  is  now  included  in  the 
colon.  Regarded  in  this  way,  the  rectum  forms  a  canal  which  is  truly 
straight  in  one  plane  at  least — that  is,  while  it  curves  in  an  anteropo6teri<Mr 
direction  it  has  no  lateral  curve.  The  rectum  for  purposes  of  description  miy 
be  divided  into  two  parts:  an  upper  or  pelvic  portion,  three  inches  and  a  half  in 
length,  which  follows  the  curve  of  the  sacrum  and  coccyx,  and  the  lower  or 
anal  portion,  about  an  inch  and  a  half  in  length,  which  bends  sharply  back- 
ward and  downward  just  below  the  tip  of  the  coccyx.  In  introducing  rigid 
instruments  into  the  rectum  it  is  important  to  remember  the  direction  of  these 
two  portions,  so  that  undue  violence  may  not  be  exerted  upon  the  wall  ol 
the  canal.  The  axis  of  the  anal  portion  of  the  rectum  is  directed  toward  the 
apex  of  the  prostate  or  toward  the  rectovaginal  septum  in  the  case  of  the  femafe 
In  introducing  an  instrument  into  the  rectum,  therefore,  it  should  be  intro- 
duced upward  and  forward  for  an  inch  and  a  half,  and  then  rotated  backward 
into  the  hollow  of  the  sacrum,  so  that  at  first  it  passes  upward  and  forward,  and 
subsequently  upward  and  backward.  The  dividing  line  between  these  twe 
portions  of  rectum  corresponds  to  the  point  where  the  rectum  pierces  the  pelvie 
floor.  The  lower  or  anal  portion,  therefore,  lies  entirely  without  the  pelvisi 
and  the  same  is  true  of  the  lower  pari  of  the  upper  portion,  which  lies  beloii 
the  reflection  of  the  pelvic  fascia.  In  children  the  rectum  is  much  straightBi 
than  in  adults,  and  for  that  and  other  reasons  prolapse  of  the  rectum  is  mo« 
common  from  comparatively  slight  causes — i.  e.,  great  straining  at  stool,  etc 
than  is  the  case  with  adults. 

The  Pelvic  Portion  of  the  Rectum. — Above  the  anal  portion  of  the  rectun 
there  is  a  dilated  pouch,  known  as  the  ampulla,  lying  between  the  apex  of  th 
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proptafe  and  coccyx.     This  portion  of  the  rrohUTi  is  eapalile  of  great  disten- 

ticm,  and  is  the  seat  of  large  fecal  accimmlations  in  certain  cases  of  chronic 

'ir'i^fion  ^'ith  atony  of  the  giit  seen  chiefly  in  old  people,  as  will  he  de- 

"1.     Distention  of  this  portion  of  the   reetuni   in  the   male   puahes   the 

bbdder  upward  and  forward  and  elevates  tlie  rectovesical  fold  of  peritoneum. 

The  attachments  of  the  reetnin   to  the  i^urrminding  .stnu^tm-cs  are  rehUivelv 

Ifti^,  fc  that  the  rectum  is  really  a  very  iiiobile  portion  of  llie  gut     In  order 

tA ctimpletely  free  the  rectum,  so  that  it  may  \>c  pidled  d-nvn  in  certain  oper* 

ifiaas,  the  fibers  of  the  levator  ani  niiiscle  must  he  dividt-d  and  the  pfTitoneal 

ifMcIimenls  loosened.     This  may  le  aeeoniplislied  for  the  most  part  by  bhmt 

(iIs?ection  with  the  fingers.     In  front  the  rectum  is  somewhat  firmly  attached 

ft»  the  proeitate  and  bladder,  bnt  these  attachments  may  be  loosened  with  the 

in^rs  qnite  readily,  in  o[»erations  npon  tlie  prostate  and  seminal  vesicles,  for 

example^  or  npon  the  rectum  itself.     In  tlie  female  the  rectum  h  aUached  to 

At  pnsterior  wall  of  the  vagina  by  Irnise  c<mnective  tissue.     The  relations  of 

the  rrcfnm  are  very  important  from  a  diagnnstic  as  well  as  from  a  therapeutic 

[  point  of  view,  since  by  rectal  examination  we  are  able  to,  as  will  be  deseribedj 

Lpilpite  with  conijiarative  ease  a  good  many  strnetnres  and  \o  acquire  valuable 

finfomiatinn  not  obtainable  in  any  other  way. 

SelatioxLS  to  tlie  PeritoneEm. — Tlie  anatomical   details  are   ailapted  from 

V^ilse*y,    "Applied    Snrgieal    Anatomy."      ('ommencing    opposite    the    third 

l«rml  vertebra   the  peritoneum    alone  repres<mts   the  mesoreetum.      Tt  covers 

it  first  the  fnnt  and  sides  of  the  bowel,  and  is  reflected  from  the  latter  along 

in  oblique  line  descending  from  Ix^liind  forward*     Tt  is  tiually  reUci-ted  fptmi 

tbr  front  of  the  rectum  on  to  the  bladder  iu  tbcr  male  and  on  to  the  vagina, 

I  cervix,  and  uterus  in  the  female^  forming  the  recto vesieal   and  recto vaginsil 

IpiQch  (Douglas's  pouch)  resfJCTtively,     The  distance  of  the  ret^tovesical  peri- 

Itoeal  pouch  from  the  anus  is  of  im|wrtanec;  it  measures  about  three  inches 

the  bladder  is  empty  and  as  nnieh  as  four  when  it  is  full.     The  distanee 

rectovaginal  pouch  from  the  anus  in  the  female  is  somewhat  less  than 

[the  male*     It  is  important  to  bear  in  miud  that  a  complete  imdapse  of  the 

titn   of  consiflerable  size  carries  w^ith   it  this   pmch  of  peritoneum,   and 

tinal  coils  may  also  be  enntained  in  such  a  prolapse.     On  the  posterior 

of  the  rectum  the  peritrmenm   reaches  downward   to  a  p"»int   about  five 

or  more  from  the  anus.     Thus  cancers  of  tlie  rectum  situated  on  its 

wall  arc  more  apt  to  invade  the  peritoneal  cavity  than  tliose  situated 

tbe  posterior  wall.     As  has  already  been  pointed  out  in  the  diaguosia  of 

linal  diseases,  an  examination  of  the  rectum  is  highly  important  under 

it  variety  of  conditions.    By  reetal  jialjiatinn  in  the  female  we  can  readily 

the  position  of  the  uterus,  if  retroverted  es|x*cially,  or  a  prolapsed  ovary, 

by  bimanual  palpation  the  rectum  serves  as  well  as  the  vagina  for  map- 

ont  the  position  of  the  pelvic  organs,  whether  healthy  or  diseased.     In 

male  we  can  fee!  the  l>ase  of  the  bladder  which  is  applied  to  the  rectum 

a  triangular  area,  the  size,  conformation,  and  consistence  of  the  prostate, 
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and  in  conditions  of  disease,  when  enlarged  by  ordinary  inflammation  or  tuber- 
culosis, we  can  feel  on  either  side  above  the  prostate  the  seminal  vesicles; 
if  enlarged  and  hardened  from  tuberculosis,  we  may  also  be  able  to  feel  th^ 
vas  deferens  on  either  side.     It  is  also  frequently  possible  to  feel  a  stone 
impacted  near  the  lower  end  of  the  ureter,  and  occasionally  I  have  felt  througb 
the  rectum  a  large  stone  in  the  bladder.     In  cases  of  difficult  catheterization 
the  finger  in  the  rectum  enables  us  to  feel  the  tip  of  a  sound  or  catheter  in 
the  membranous  urethra,  and  is  sometimes  of  great  assistance  in  the  passage 
of  an  instrument  in  cases  of  stricture  or  of  enlargement  of  the  prostate  gland, 
and  the  same  may  be  true  in  o])orations  upon  the  perineal  urethra  (external 
urethrotomy).     By  rectal  palpation  tlie  bony  walls  of  the  pelvis  may  be  exam- 
ined for  deformity,  fracture,  or  disease.     Posteriorly  the  front  of  the  coccyx 
and  sacrum  may  be  examined,  laterally  the  spines  of  the  ischia  as  well  as  the 
tuberosities  and  the  bodies  of  these  bones.     We  may  also  examine  the  sacro- 
sciatic  foramina,  and  in  front  we  can  examine  the  posterior  surface  of  the 
pubic  bones,  the  pubic  symphysis,  and  the  obturator  foramina.     By  invaginat- 
ing  the  ]x?lvic  floor,  we  can,  under  an  anesthetic,  reach  with  the  tip  of  the 
finger  the  sacral  promontory.     Sometimes  it  is  of  advantage,  when  attempting 
a  high  digital  examination  of  the  n^ctum,  to  examine  the  patient  in  the  erect 
position  and  tell  him  to  strain  downward.     The  lower  or  anal  portion  of  the 
rectum  is  an  inch  and. a  half  in  length.     It  is  the  narrowest  pai;t  of  the  large 
intestine;  but  since  its  narrow  caliber  is  due  largely  to  muscular  contraction, 
it  is  readily  dilated.     Formerly  it  was  the  occasional  practice  of  surgeons 
after  dilating  the  anus  to  introduce  the  entire  hand  into  the  rectum  for  the 
purpose  of  palpation.     While  this  was  possible,  it  is  no  longer  practiced,  since 
serious  injury  to  and  even  rupture  of  the  rectum  have  been  produced  in  this 
way.     The  anal  portion  of  the  rectum  is  surrounded  by  the  internal  sphincter^ 
and  to  its  sides  are  attached  the  levator  ani  muscle,  together  with  its  inclosing 
layers  of  fascia.     In  the  female  the  perineal  body  lies  in  front,  separating  the 
gut  from  the  lower  end  of  the  vagina,  and  the  ]X3rineum  in  the  male,  separating 
it  from  the  urethra. 

Structure  of  the  Rectum. — The  hmgitudinal  muscular  fibers  of  the  rectum, 
although  somewhat  more  abundant  in  front  and  behind,  are  more  uniformly 
distributed  here  than  in  the  upper  portion  of  the  large  intestine.     The  circular 
fibers  become  much  more  abundant  in  the  upper  inch  of  the  anal  portion;  they 
form  the  internal  sphincter.     The  low'cr  limit  of  the  anal  portion  is  repre- 
sented on  its  interior  by  a  circular  white  line  which  marks  the  junction  cl 
the  skin  and  mucous  membrane.     The  external  sphincter  surrounding  the  anil 
orifice  is  a  striped  or  voluntary  muscle.     The  submucous  tissue  of  the  rectum 
has  so  loose  an  attachment  to  the  mucous  membrane  of  the  bowel  that,  espe- 
cially in  children,  irritation  of  the  rectum,  such  as  is  caused  by  the  presenOB 
of  worms  and  polypi,  producing  straining  at  stool,  makes  prolapse  of  the  rectum 
quite  common  in  early  life.    When  present  only  to  a  slight  degree,  tlie  prolapsi 
may  involve  the  mucous  membrane  merely,  but  in  well-marked  cases  all  tbi 
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5trii(*fures  of  the  rectal  wall  may  l>e  indiHleil  iu  tbe  prolapse  and  lliu  peritoneal 
poueh  as  well. 

Houstoii*5  Folds  or  Valves. — Certain  olilif|uely  transverse  folds  r»f  m neons 

0ieDil>rane  ex'iA  in  the  rcN.*tiiiii  wliieli  are  nut  etraeed  liy  distention  of  tlie  boweL 

fbesc  may  eateh  tlje  point  of  a  boiif^ie  or  other  instninient  introdnced  into 

the  rpetnm  and  impede  its  prop*ess.     An  overdeveki|)nient  of  these  valves  is 

l)<*lir»Ted  by  eertain  praetitioners  to  be  a  eanse  of  constipation.      Whether  this 

f^)ntrDnon  rests  npon  any  basis  of  fact  1  knnw  not.     There  are  iisnally  three 

ftuoli  folds:  One,  the  largest,  on  tbe  right  and  anterior  asjieet  of  the  gnt,  is 

n(Mirthe  reetovesieal  pcjiieb  of  peritoneum,  or  about  three  inehes  from  tbe  anna, 

anrl  projects  from  half  an  inch  to  thrtx?  fifths  of  an  inch  into  the  ^iit,  extending 

around  one  half  of  its  ciren inference.     Tt  is  sometiines  described  as  the  third 

ornpp^r  sphincter.     Tbe  other  two  folds  are  on  tbe  h^ft  above  and  below  tbe 

former,  and  the  tliree  are  so  arranged  as  to  inrm  a  kind  of  spiral  valve.     They 

may  W  more  or  less  distinctly  seen  when  examining;  a  patient  in  the  geniipectoral 

pigitinn  when  a  tubular  speculum  is  iutrodueed  into  the  anus,  so  that  t!ie  bowel 

beeYinies  disteiuled  with  air.    Tn  the  aniil  portion  of  the  rectum,  eommencinjn;  just 

ib*»ve  the  orifice,  are  from  three  to  eight  longitudinnl  cobunns  or  folds  of  nni- 

cows  aiendjraue  from  a  tliird  to  half  an  incli  k>ug.     Between  the  lower  ends  of 

fliese  n»lumns  are  semilunar  folds  or  valves  wdiosc  nptnrncd  concavities  forin 

lif tie  sinuses.    Tliese  are  known  as  tbe  columns,  valves^  and  sinuses  oi  Miirga*rni. 

Tbe  epithelium  lining  the  reetnm  is  of  three  different  ty^ies:  In  the  lowest 

mie  as  far  np  as  the  Inwer  Iwrdiu*  of  tbe  internal  sphincter  tlte  epitbelinm  is 

of  the  ordinary  cutaneous  ty]ic,  flat  sipiamous  epithelium.     Above  the  white 

line  is  the  so-called  intermediate  zone,  ahout  half  an  inch  hroad,  covered  with 

flat   epithelium,  but  not  of  the  horny  type.      Above  this  point  the  epithclinm 

is  of  the  eolnnmar  variety,  and,  as  will  be  noted  when  speaking  of  the  fuiuors 

of   the  rectum,  the  cancers  originating  in   tbe  anal   portion    are   of  the   flat, 

8(|iianiouSy   epithelial-celled    ty|ie,    whereas   cancers   heginning    in    the   nmcons 

membrane  of  the  rectum  proper  are  nsually  of  the  type  of  adenocarcinoma — 

that  is,  the  cells  are  cnbnunar. 

Blood  Supply  of  the  Eectum.^ — The  arteries  of  tire  rectum  are  derived  from 

three  principal  snurcr^s:  The  iuf<"rinr  mesenteric,   the  internal    iliac,  and  the 

mtcmal  pndie.      Tbe  superior  hemorrhoidal  vessels  on  either  side  pierce  the 

mu^alar  wall  of  the  rectum   alxmt  three  inehes  from  the  anus  and  form   a 

Wcitndinal  network  in  the  suhimicous  tissues.     Hence,  transverse  iucisions  in 

the  wall  of  the  rectum  are  to  he  avoided,  since  they  bleed    profusely.      The 

arteries  communicate  very  freely  in  a  plexiform  network  near  the  anns.     The 

fftn«  have  much  tbe  same  plexiform  arraugement  in  the  submucous  tissue  of 

tlw*  Imver  rectum,  bnt  most  of  the  blood   is  returned  by  tbe  sn])erior  bemor- 

rhfJidal  to  tbe  inferior  mcsc^nteric  vein-     Hence  anything  which  interferes  with 

the  portal  cirenlation,  snch  as  the  pressnre  of  tumors^  cirrhosis  of  the  liver, 

etc.,  will  cause  congestion  r^f  the  licmorrhoidal  veins,  such  as  also  occurs  from 

a  fueneral  interference  wuth  the  venous  circulation  from  heart  disease,  diseases 
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of  the  lungs,  etc.  (See  Hemorrhoids.)  The  inferior  hemorrhoidal  veini 
empty  into  the  caval  system,  and  thus  a  free  anastomosis  exists  here  betweei 
the  portal  and  caval  circulation. 

Nerve  Supply  of  the  Bectnin* — The  nerve  supply  of  the  rectum  is  from  tk 
inferior  mesenteric  and  hypogastric  sympathetic  plexuses  and  the  sacral  plexti 
(fourth  sacral  nerve).  The  latter  nerve  supply  accounts  for  the  paralysis 
of  the  sphincter,  with  incontinence  of  feces  that  follows  spinal  injuries  or  di^ 
eases  in  the  lumbar  region  of  the  cord,  or  above,  and  is  largely  responsible 
for  the  close  nervous  connection  between  the  anus  and  the  outlet  of  the  bladder 
which  is  supplied  by  the  same  nerve,  so  that  retention  of  urine  frequently  fol- 
lows operations  upon  the  rectum,  and  inflammatory  or  other  diseases  of  the 
bladder  are  often  accompanied  by  rectal  tenesmus.  The  skin  of  the  margin 
of  the  anus  is  exquisitely  sensitive  to  painful  impressions,  so  that  it  is  wise  to 
administer  a  general  anesthetic  for  all  but  very  small  operations  in  this  local- 
ity. The  anal  margin  is  supplied  by  the  internal  pudic  nerve.  Above  this 
point  the  rectal  wall  is  ordinarily  sensitive  for  a  distance  of  two  inches.  The 
deeper  portion  of  the  rectum,  on  the  other  hand,  is  far  less  sensitive.  It  is, 
however,  well  to  bear  in  mind  that  just  behind  the  cervix  there  is  a  more  ten- 
der area,  pressure  upon  which  in  rectal  or  vaginal  examinations  will  cause  pain, 
though  no  pathological  condition  be  present  The  lymphatics  of  the  rectum 
enter  the  pelvic  and  lumbar  lymph  nodes,  those  of  the  anus  the  inguinal  Ivmph 
nodes.  Hence,  cancer  and  inflammatory  processes  of  the  anus  cause  infection 
and  enlargement  of  the  inguinal  glands.  Similar  processes  of  the  rectum 
proper  infect  the  pelvic  ghnds. 

The  Anus. — ^The  anus  is  an  oval  orifice  with  a  long  anteroposterior  diam- 
eter; therefore  flattened  instruments  should  be  passed  through  the  anus  with 
this  fact  in  view.  The  anus  is  in  the  middle  line,  an  inch  and  a  half  in  front 
of  the  coccyx,  equidistant  from  the  ischial  tuberosities.  In  health  the  external 
sphincter  is  in  a  state  of  tonic  contraction  and  keeps  the  skin  of  the  anus  uader 
normal  conditions  puckered  into  radiating  folds.  Painful  fissure  of  the  anus 
forms  in  the  sulci  between  those  folds,  and  in  order  to  see  these  shallow  cracb 
or  ulcers  it  is  sometimes  necessary  to  spread  the  anal  orifice  a  little  with  the 
fingers.  Secondary  syphilitic  mucous  plaques,  on  the  other  hand,  form  alonf 
the  tops  of  the  cutaneous  ridges,  and  may  be  differentiated  from  simple  ulcer 
or  fissure  at  a  glance.  In  painful  fissure  the  sphincter  is  in  a  condition  of 
spasm  from  reflex  irritation.  Certain  conditions  cause  the  external  sphincter 
to  become  relaxed  and  flabby,  the  ridges  and  furrows  disappear,  and  the  skia 
of  the  anus  is  smooth.  One  sees  this  in  very  old  and  feeble  persons,  after 
injuries  of  the  spinal  cord,  in  obstructicm  of  the  upper  portion  of  the  rectua 
from  tumors  or  strictures,  and  during  the  later  stages  of  labor  w^hen  the  head 
liegins  to  press  upon  the  ]  erineum.  The  habitual  practice  of  passive  pederaalj 
is  said  to  produce  permanent  relaxation  of  the  anal  sphincter  and  a  peculia 
funnel-shaped  appearance  of  the  anus — the  so-called  "  infundibuliform  anna." 
This  appearance  is  of  possible  diagnostic  importance. 
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METHODS   OF    EXAMINING   THE   ANUS   AND   RECTUM 

Tbp  examinatioo  of  tlie  rectum  begins  pn*i»erly  with  the  insjx^ction  of  the 
loal  orifice.  For  a  simple  exaiiiiDalion,  ioclinling  merely  digit*il  explora- 
tiOD  of  the  pectiim,  the  patient,  if  a  imile,  tiiiiy  lie  asked  to  tend  liis  body  far 
firwHrd  over  the  hack  of  a  chuir.  If  the  patient  is  a  woman,  f»r  if  a  thorough 
Mjtmmation  is  necessary,  Sim.s's  jxjjsitioo,  or  the  knee-el  how  |>o8ition,  should 
k  used.  Th^  dorsal  p<^sifion  is  useful  for  palpating  the  rectum,  hut  nnless 
tk  prlvis  is  raised  higher  than  the  head,  it  is  not  as  good  for  examining  tlve 
ifrtnm  with  a  speenliim  as  the  knee-chest  or  Sims'a  position.  It  is,  however, 
B«*fid  in  a  consideral»!e  proportion  of  the  operations  upm  the  rectum.  After 
iflsppfting  the  anal  orifice,  the  folds  of  skin  should  be  obliterated  by  separat- 
top  the  margins  of  the  anus  a  little  with  the  fingers.  In  palpating  the  interior 
irf  the  rei^tUMJ,  it  is  desiraMe  that  the  siirgeim  sliould  Avear  upon  his  forefinger 
tkin  nihl  er  finger  c«jt.  If  such  is  not  obtainable,  a  nibber  glove  may  he  w^orn, 
r  in  default  of  this,  the  spare  beneath  the  finger  nail  nuiy  be  filled  with  eoap. 
Ty  finger  should  be  well  lubricated  with  vaselin  or  souie  other  lubricant  and 
btrodiicrrl  gently,  Ttie  various  normal  strnetures  to  l^e  palpated  have  already 
mentioned;  in  additiiiUj  the  existence  of  strictures,  of  tumors,  of  uh*erated 
Birfaee*-  an<l  cicatrices  can  be  readilv  detected.     It  is  not  easy  to  feel  internal 

7  f  f 

lorrboids;  they  are  soft  tumors,  and  frecptently  produce  no  paljjalde  mass, 

stretching  the  anal  orifice  a  little  and  asking  the  patient  to  bear  down,  they 

often  be  made  to  ]}rotrnde  through  the  anus.    In  females  one  finger  may  l>e 

ueed  into  the  vagina,  and  t!ie  anterior  wall  of  the  rectum  may  \m  everted 

frressiire  of  the  finger.     As  already  noted,  if  one  wishes  to  palpate  tlie 

very  deeply,  it  is  sometimes  of  advantage  to  examine  the  patient  in  the. 

po^mre, 

por  purpioses  of  inspection  we  may  nse  one  or  other  form  of  speculuui. 

hi»wel  shoidd  have  l>een  previou.sly  emptier*!  by  purgatives  or  enenuita.     The 

best  pcjsition  is  in  every  way  the  most  desirable  for  this  examination, 

patient  should  be  ckise  to  the  edge  of  the  table,  the  thighs  should  be  verti- 

ihe  back  depressed,  and  tbe  eliest  as  close  as  possible  to  the  table.     There 

be  no  constricting  garments  alw^ut  the  w^aist     One  may  use  an  orrlinary 

r  speculum  of  glass  or  of  hard  rublier  witii  an  obturator,  or,  l>c^tter,  one  of 

\fs  instniments.    The  set  of  specula  necessary  for  all  purposes  include  four: 

►rt  and  a  long  proctoscope,  a  sigmoidoscope,  and  a  sphincteroscope.     The 

r  of  the  short  ])rfx*toscof)e  is  5i  inches  long  and  2'2  mm.  in  diameter; 

hmg  proctoscope  is  8  inches  in  length  and  22  nun,  in  fliameter.     The  sig- 

:*foscope  is  14  inches  in  h^ngth   and    22   miu.  in  diameter   (Kelly).     The 

rical  tul>e  has  a  funnel-shaped  rim  at  its  uppc»r  end,  to  which  is  attached 

It  handle  large  enough  to  be  grasped  in  the  entire  hand.     Each  si>eculnm 

have  a  suitable  obturator,  blunt  on  the  end.     The  sphincteroscope  is 

and  slightly  conical.     Its  diameter  at  the  lower  end  is  1  inch  and  at  tho 

T  end   li  inches.     It  also  has  an  external  flange  and  a  strong  handle. 
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The  instriinienta  arc  introduced  in  the  following  way:  After  Inlirieation  vni 
vaselin  the  round  end  of  the  obtimitor  is  placed  against  the  anns  and  ih 
speciiliini  is  ^asjied,  so  that  the  ohturiitor  is  cr«ritmiinlly  inished  forwari  A 
already  noted,  it  shun  Id  he  iiitrtHliirfd  first  in  a  dire(*tinn  upward  and  forwan 
and  then  turned  upward  and  back^vard  toward  the  hollow  of  the  sacrum*     ] 


Fio.  31.— Stn^ntnoHt^npE  with  Klkctrtc  Ligtit  at  rra  Dihtai.  Ewr^  Tt»nETrTKR  with  the  ATT»i'«ticrt 

rf)R    (*Lr»SIMJ    rHK    Plt<r\|3rtAl.    I^^M*   of   THU    InSTRIMKNT    ANfl      ls*'I.ATl\<i     Til  K     1*<JW  KI*.        Uscf  III  ll 

ex&iniruDg  the  uiukt  part  of  the  rectum  and  the  lower  purt  of  the  i^igrnotfL 
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the  infitrnnient  catehes  in  a  fnU  of  luocnus  Tueud)ranf\  it  may  be  withdmirfl 
a  little,  and  then  gently  puslted  onvvitrd.     Wlien  fully  iutiodiiecd  the  obtiiMfoe 
is  removed,  and,  on  aeeount  of  the  position  in  which  the  patient  is,  air  rij 
in  and  distends  the  boweh 

For  purposes  of  illumination  one  may  use  an  ordinary  head  mirror 
a  ssuitahle  light;  best  an  electric  light  or  bright  daylight,  or,  as  I  prcfen 
an  electric  headlight.  Tlje  ninc*ius  membrane  of  the  bcm-el  can  then  be  i» 
selected  very  perfc»ctly.  By  moving  the  instrument  fnnii  side  to  side  tli^ 
entire  surface  of  the  gut  can  be  brought  into  vit^w.  Tlie  nornial  color  m 
the  gut  is  pale  red,  nut  ileep  red,  Wlion  the  iustruuient  is  a  short  one,  Hona 
ton's  valves,  as  already  described,  are  visilde.  The  promontory  of  the  sacruii 
creates  an  elevatiou  in  tlie  wall  of  the  gut,  and  its  nature  is  readily  idoTittfiH 
by  touching  it  with  tlie  end  of  the  insfruuient.  For  examining  the  sigmoiJ 
flexure  it  is  necessary  to  nse  the  longer  instrument  or  sigmoidoscope.  SpecuM 
are  now  in  general  usf*  furnislied  with  a  minute  electric  light  near  the  disti 
end  of  the  tul>e,  as  well  as  an  attachment  for  inflating  the  lx)we],  if  de^ir 
I  have  used  theui  (Tuttle's  rectal  specula)  with  much  satisfaction.  It 
be  noticed  that  as  the  instrument  gets  to  the  ujvj^er  portion  of  the  reetti 
it  assumes  a  direction  a  little  toivard  the  left.  By  the  use  of  gentleness 
instrument  may  be  introduced  quite  readily  and  without  undue  discomfort 
the  patient.  As  the  specula  are  |i^adually  withdrawn  the  lower  portions 
the  rectum  suecessfully  come  into  view,  and  auy  abuornuilities  present  may  ' 
studied — spots  of  congestion,  ulcerations,  polypi,  tistulons  orifices,  etc. 
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of  in.speetinn   In'valvn  and   frivnive   iiistrmiients   are   far  less   usoful, 

!  i&T<me  vvlm  has  ouve  acoiistnuie*]   IninsoJf  hi  tlr  use  nf  a  tubular  rwtal 

fpffdam  in  the  knee^hest  position  will  scarcely  cart'  f<>r  iiny  atlicr  inetliod  of 

mrnination.      In  opera t inns   upon   the  rectum   one   frtHjueutly   iist*s;   a   Situs's 

I  qiculiim  nr  souje  lundification  of  it.     Two  such  s]x*ciila  are  s«)iuetiiues  usefuL 

llhty  an?  not,  however^  very  useful  for  uiere  diaj^iustie  ]>urpc»soi5,  siuee  they 

ciRii'  pain  an<l  require  a  general  anesthetic,  auf!  «lo  nut  give  so  good  a  view  as 

llie  rnlpuliir  s|ieeulunr.      A   certain  nuiuUr  of  pathoIogir*al  eoiulitions   in  the 

rK'ttmi  will  rc»f|uire  rlilatatiou   of  the  nphiuclcr  luusrle  for  proper  diaguosia, 

Tliw  is  aceomplislied  under  a  general  anesthetic;  the  howcl  having  been  previ- 

id  and  cleaned^  the  surgenn  iiUrtiduces  at  first  two  anr]  then  three 

k  il    fingers   into    the   anus   with    a   l>oriug   uioti^m,    and   coutinuei 

[il»wlr  to  advance  the  fingers  until  the  sphincter  uMiscle  is  felt  to  U^  tmtirely 

Hiserl,  soft,  and  pulpy.      Tlie  juuside  may  also  he  atretclictl  hy  introducing 

I  fr't  one  and  then  the  other  thmuh  and  gradiuilly  stretchiug  the  anna,  kdng 

loreful  not  to  nse  sudden  force,  until  the  resistance  of  the  sphincter  is  entimly 
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AND    ANUS 

The  einhrrology  of  the  lower  gut  is  interesting  from  a  pathological  point 

!  Tiew^  lecan^  errors  in  its  development  give  rise  to  congenital  defects  of 

nt  consequence  surgically.      Want  of  spuce   forhhls  more   ihan   very   brief 

ntion  of  the  foriuatiun  i*f  the  several  tyyies  of  congenital  defect  of  this  ]x>r- 

,  of  the  inteicitine.     Suffice  it  t<»  say  that  lite  ]»elvic  |K*rtion  of  the  rcehun  ia 

from  the  blind  eamlal  end  of  the  hind  gut;  the  anal  portion  by  the 

riopment  of  a  dcjiression  of  the  skin  surface  at  the  site  of  the  anus.     Nor- 

Jly  the  tissue  letween  tlie  jielvic  imd  cutaneous  parts  resiK-etively  undergoes 

ion,  so  that  a  eontinnoiis  canal  in  fonued.      If  this  absorption  fails  to 

place,  the  passages  do  not  comuiunit'ate,  au<l  the  condition  h  then  known 

linifii^rforafe  anus.     In  tliesc  casos  tfie  sc^|itum  may  be  tliiii  and  meudu^ani^us, 

I  that  the  dark  color  f>f  tbc  inecfmfuui  shiuuuers  through,  or  much  thicker, 

fan  inch  or  luore,     Tlie  entire  anal  pnrtifm  may  l;e  al>seut  or  closed,  so  that 

pelvic  portion  of  the  rectum  cotnes  ti>  an  end  at  a  greater  or  less  depth 

tbe  aurfaee.     When  simply  a  tbiu  membrane  exists  between  the  pelvic 

anal  iiortiona  of  the  gut,  the  condition  h  known  as  external  anal  atresia; 

the  anal  portion  is  entirely  wanting,  the  condition  is  known  as  total  anal 

In  othiT  eases  there  is  a  defect  not  only  of  the  anal  part,  but  also 

^IkfoHtmi  projier,  so  that  the  rertuni  may  end  in  a  blind  pouch,  at  a  variable 

ince  from  the  j>eriueum.     In  soirte  cases  the  re<*tuin  will  couie  down  as  far 

llie  pT»*state,  in  others  it  may  end   in  an   intraperitoneal  sac  opposite  the 

Inml^ur  vertebra  fir  the  hrim  of  tlie  pelvis.     This  condition  is  know^  as 

iia  of  the  anus  and  rectum.     Another  tvjK^  <if  the  deformity  is  known  as 
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atresia  of  the  rectum.    In  this  the  anal  portion  is  properly  developed,  but  th^ 
pelvic  portion  fails  to  unite  with  it,  the  child  possesses  a  normal  anus,  endia^ 
above  in  a  blind  sac    There  may  be  only  a  membranous  diaphragm  separatii^ 
the  two  portions,  or  a  considerable  mass  of  tissue;  sometimes  the  two  parts 
are  united  by  a  fibrous  cord;  sometimes  a  narrow  channel  may  be  present 
of  considerable  length,  constituting  a  congenital  tubular  stricture  of  the  rectum 
In  other  cases  a  thin  diaphragm  only  intervenes  between  the  anal  and  rectal 
portions,  perforated  by  an  orifice  of  small  size,  constituting  a  congenital  linear 
or  membranous  stricture.    In  a  small  proportion  of  cases  a  fistulous  commirah 
cation  exists  between  the  rectum  above  and  the  outside  of  the  body,  either  directly 
through  the  skin,  or  through  the  base  of  the  bladder,  the  prostatic  urethra,  or 
through  the  wall  of  the  vagina  above  the  hymen,  or  into  the  uterus  of  females, 
or  just  below  the  hymen  in  the  perineum.     These  external  fistulous  openings 
with  the  exception  of  the  last  are  usually  quite  narrow ;  for  the  most  part  too 
narrow  for  the  proper  evacuation  of  the  bowels.     The  last  form,  however,  is 
usually  of  considerable  size,  and  women  have  grown  up  and  borne  children 
with  this  condition,  not  having  suflFered   any  especial  discomfort  from  the 
deformity.     The  external  fistula*  in  boys  may  open  in  the  middle  line  of  the 
perineum  just  behind  the  scrotum,  or  through  the  scrotum,  or  through  the 
middle  line  of  the  under  surface  of  the  penis  as  far  forward  as  the  frenum. 
The  symptoms  produced  by  these  various  forms  of  atresia  depend  npoa 
whether  the  obstruction  is  absolute  or  whether  fistula?  exist,  their  size,  and 
where  they  open.     When  the  obstruction  is  complete,  the  infants  do  not  8^^ 
vive  many  days  if  unrelieved  by  o])eration  ;  rarely  longer  than  a  week.    As  soon 
as  they  begin  to  swallow  food,  bacterial  fermentation  begins  in  the  intestine^ 
the  abdomen  swells,  the  child  vomits  at  first  food  and  mucus,  later  meconinm, 
pressure  of  the  distended  bowel  upon  the  diaphragm  causes  dyspnea  and  cya- 
nosis; they  pass  into  a  condition  of  collapse  and  perish.     In  some  cases  the 
distended  gut  has  burst  and  produced  death  from  peritonitis.     When  a  fistula 
exists,  the  duration  of  life  varies.     If  the  orifice  be  very  small,  the  symptomi 
of  intestinal  obstruction  will  develop  as  before,   and  death  will  ensue.    If 
larger,  but  yet  not  large  enough,  chronic  intestinal  obstruction,  a  dilated  colon, 
and  intercurrent  attacks  of  acute  obstruction  may  occur;  the  child  may  linger 
miserably  for  months.     If  the  fistula  Ijc  internal  and  empty  into  the  bladder  . 
or  prostatic  urethra,  meconium  and  feces  will  be  passed  at  each  urinatii^ 
and  the  urine  will  be  uniformly  brown  in  color.     St^vere  cystitis  and  pyelo- 
nephritis will  destroy  life  in  these  cases.     If  the  fistula  open  into  the  mem-  , 
branous  urethra  or  bulbous  portion,  meconium  will  escape  from  the  urethra., 
independent  of  urination ;  the  urine  may  at  times  be  clear.    If  the  fistula  opeil^ 
on  the  integument,  it  may  be  very  small  and  hard  to  find,  unless  meconium, 
be  seen  escaping  from  it.    When  it  opens  into  the  vagina  meconium  will  appear^ 
at  the  vulva.     In  most  of  the  cases  the  diagnosis  will  not  be  difficult.     The 
fact  that  a  baby  has  no  movement  of  the  bowels  after  a  reasona\)le  interval^ 
will  lead  to  an  examination  of  the  anal  region.     If  there  be  no  anal  opening 
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diefffct  IS  apparent  at  onrc.     If  an  aims  Ije  present,  the  finger  should  be  intro- 

iacedtotoel  if  there  be  obstruction  above,  and  its  elia  rafter.     If  sueli  lie  found, 

mmjediate  operative  treatment  should  be  institnted,  and  the  simpler  the  oper- 

itioD  die  l>etter.     If  access  is  not  speedily  gained  to  the  pelvic  portion  of  tlie 

nrfuni,  ihiio  colostomy  of  the  sigmoid  is  to  be  made.     In  the  cases  where  some 

I  opening  exists  the  surgeon  nnist  be  guided  ty  the  conditions.      If  the  o|)en- 

[iDjr,  wherever  situated,  be  ade(|iiate,  unhs^  it  be  into  the  bladder,  no  operation, 

\m  it  least  no  extensive  operation,  shoidd  lie  done  at  the   time.     The  chiM 

nM  l*e  allowed  time  to  gain  strength  and  vigor.     This  is  notably  true  of 

*  cases  where  the  outlet  is  at  the  fonrcliette  Mow  the  hymen;  they  are  nsu- 

Jlv  iide<]Oflte  in  size,  and  may  be  ojterated  on  to  iM-tter  advantage  later  in  life. 

flu'a  the  o{)eiiing  is  into  the  bladiler,  ojieratiou  offers  the  only  chance  of  pre- 

Ting  life. 

FOREIGK    BODIES   IN   TffiE    RECTUM 


Foreign  Wlies  in  great  variety  may  lie  found  in  the  rectnni.     They  may 

entrance  throngh   tlie   nit*ulh  by   iM^ing  swallowed    intentionally   or  aeei- 

aUr,  or  be  introilnced  from  Ijelow  through  the  anal  orifice,  as  tbe  result 

ficciJent  or  design.     Furthermore,  there  nrcur  in  tlie  rectum  accumulations 

f fecal  matter,  and  sometimes  actual  enteroliths  find  lodgment  in  the  rectum 

1 1  rare  surgical  condition.     As  has  already  lM?en  descrilied  in  speaking  of 

^iga  Im wlies  in  the  alimentary  crfnal  in  general^  the  majority  of  those  which 

sfuJly  pass  the  pylorus  and  ileo-cecal  valve  also  succct^d  in  ]mssing  the 

orifice  without  muf*h   ditbrvilty.      Tt  occasion  ally  hapjieus,   hnwcvcr,   that 

or  angular^  or  pointed  foreign  bodies  swallowed  by  accident  or  design 

^ctt^ht  in  the  rectum  and  become  inipactcd  ;  or  if  they  Ik?  very  small  find 

^nt  in  one  of  tlie  fiCK?kets  of  tlie  mucrms  meml>ranc — as,  for  example,  in 

tsiBUied  of  Morgagni.     Large  and  irregularly  shaped  foreign  bodies,  such 

Ihivea^  forks,  9po<ms,  and   indiserimiiiate  metal  articles  of  various  kinds, 

ht  twallowed  by  lunatics,  by  cliildrcn,  rarely  by  hysterical  individuals, 

I W  professional  swallowers  of  foreign  bodies.    Among  the  commonest  ty|)es 

ffurvign  bodies  swalh^ved  unknowingly  or  by  aceiflent  are  fish  l>ones  and 

^boDes  of  small  birds,  chickens,  or  of  small  game  of  one  sort  and  another, 

'  hehavior  of  for<*ign  l»odics  liidgcd  in  the?  rc^ctum  varies  greatly.      If  they 

roeltber  angular  nor  sharp  nor  very  large  they  remain  in  the  ainpnlhi  of  the 

nn  for  on  indefinite  time  witlioiit  causing  sjniiptoms.     If  they  are  sharp 

^jigged  or  large  they  njay  cause  symptoms  by  jiressure  or  by  obstrncti<jn  of 

IkiweL    By  pressure  they  may  set  up  ulceration  and  perforation  of  the  wall 

pifc  gut  with  tlie  formation  of  a  phlegmonous  abscess  in  the  perirectal  tis- 

cati^  a  severe  pr^X'titis  with  the  passage  of  Wood  and  nmcns  in  the 

accompanied   by   severe   pain    and    tenesmus.     Occasionally   they   may 

lie  into  and  perforate  neighljoring  organs  and  cavities,  the  bladder,  the 

UMy  the  peritoneal  cavity,  or  the  ischiorectal  fossa.     One  finds  nut  very  rarely 
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when  operating  upon  an  ischiorectal  abscess  that  thet.  cause  of  the  infectii 
lias  l)een  the  presence  of  some  small  body  in  the  rectum  which  has  caused  pre 
sure  necrosis  and  ulceration — a  bit  of  fish  bone,  for  example — and  such  a  body 
occasionally  discovered  when  the  abscess  is  incised.  Enteroliths,  although  coii 
paratively  very  rare,  occasionally  lodge  in  the  rectum,  and  may  either  give  rii 
to  no  symptoms,  to  a  catarrhal  inflammation,  to  pressure  necrosis  of  the  mucoit 
membrane,  or  by  gradual  accretion  they  may  attain  such  a  size  as  to  produoi 
more  or  less  marked  symptoms  of  obstruction.  In  those  who  habitually  tafa 
morplnne,  in  old  and  feeble  persons  who  suffer  from  chronic  constipati<m 
among  certain  paralytics,  and  among  neglected  cases  of  injury  of  the  spint 
cord  with  paralysis,  it  not  infrequently  happens  that  collections  of  fecal  mattei 
form  in  the  ampulla  of  the  rectum.  As  has  already  been  described,  such  accn 
mulations  may  reach  an  enormous  size.  They  may  be  as  large  as  a  fist,  a 
large  as  a  child's  head  at  term,  or  may  even  completely  fill  the  pelvis.  Tb 
symptoms  produced  are  due  to  pressure  upon  the  surrounding  viscera,  th 
bladder,  etc.,  to  intoxication  from  the  absorption  of  decomposition  product! 
to  obstruction  of  the  bowel,  sometimes  associated  with  diarrhea.  Foreign  bodi€ 
gaining  access  to  the  rectum  from  below  may  do  so  by  accident  or  by  desigi 
By  accident  they  may  enter  the  rectum  through  the  anal  orifice  or  first  pa 
forate  through  the  perineum  or  through  the  ischiorectal  fossa,  and  subei 
quently  perforate  the  w^all  of  the  gut.  Such  accidents  occur  when  an  individui 
falls  from  a  height  in  a  sitting  posture  upon  a  stake,  upon  the  projecting  stu 
of  a  branch  of  a  tree  lying  upon  the  ground,  or  upon  any  more  or  less  shai 
object — a  bottle,  for  example,  etc.  The  injuries  produced  are  of  a  varic 
character,  and  will  be  spoken  of  under  Injuries  of  the  Rectum.  Forein 
bodies  may  be  introduced  through  the  anus  into  the  rectum  by  design  und< 
a  variety  of  conditions.  Such  may  \ye  rarely  by  criminal  intent  or  with  tl 
idea  of  gratifying  a  perverse  sexual  feeling  either  by  the  individual  himse 
or  by  another;  occasionally  among  hysterical  and  insane  persons  for  reasoi 
best  known  to  themselves,  and  sometimes  with  the  intention  of  relieving  ca 
stipation.  Thus,  Dr.  Stewart  exhibited  a  lead  pencil  a  few  years  ago  tt 
meeting  of  the  Kew  York  Surgical  Society  which  he  had  removed  from  ti 
cecum  of  a  man  who  came  to  the  hospital  suffering  with  what  w^as  beliert 
to  he  an  attack  of  appendicitis.  Careful  inquiry  elicited  the  history  that  til 
man  had  been  constijuited  some  two  years  before,  and  had  introduced  a  la 
p(»ncil  nearly  six  inches  in  length  and  sharpened  at  one  end  into  his  hom 
for  the  relief  of  constij)ation.  The  blunt  end  of  the  pencil  was  introduced  fin 
The  pencil  slip])ed  out  of  his  fingers  and  was  lost.  Sorfle  time  thereafter  1 
l)egan  to  suffer  from  pain  and  tenderness  in  the  right  iliac  fossa.  Upon  ope 
ing  the  abdomen  the  pencil  was  felt  lying  witliin  the  cecum,  and  was  remofi 
through  the  stump  of  the  amputated  appendix.  The  case  is  a  rare  one,  ai 
illustrates  the  fact  that  a  long  and  pointed  object  with  the  point  downwa 
may  find  its  way,  in  the  large  gut,  at  least,  in  a  direction  opposite  to  that 
jieristalsis.     As  may  be  noted  from  the  foregoing,  the  symptoms  produced 
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fui^ip  bodies  in  tltc  rectum  \vill  vary  greatly  under  different  conditions. 
Xbe  iliagiiosia  is,  of  eonrse,  in  most  cases  entirely  simple,  and  is  made  Ly  a 
digital  exaniination,  and,  if  necessary,  an  ocular  inspection  of  the  cavity  of  the 
jfctiirji.  The  wise  surgeon  will  never  omit  making  a  digital  examination  in 
cases  suffering  from  symptoms  of  irritution,  or  iullaiiimation,  or  obstructitm  of 
tlie  rectum.  When  a  foreign  body  is  present,  it  will  usually  be  readily  dis* 
coverable.  This  caution  is  es^iecially  important  in  tlie  cases  of  old  and  feeble 
persons  suffering  fnnu  constipation  or  di^irrliea.  If  the  surgeon  is  unwise 
enough  to  omit  a  digital  and  ocular  exauiinalion  of  the  rectuui^  he  may,  and 
pwbflhly  will,  commit  grievous  errors  in  diagnosis.  This  will  be  esj^cially 
true  when  individuals  have  introduced  foreign  Iwidies  into  the  reetujo  fur 
m^*)n^  l>ej^t  ktiMVvn  to  themselves,  and  are  ashamed  to  acknowledge  the  fact, 
or  in  cases  whei^e  foreign  hotlies  have  been  ^wallow^ed  and  tlie  individual  is 
uiijiwai"e  of  their  presence.  Thus,  a  nian  entered  the  hospital  with  the  symp- 
tmia  of  purtdeiit  jic^rilonitis  and  died.  At  tlie  autopsy  a  long  liat  [lin  wa?^ 
found  in  his  signioid.  The  np|>er  end  of  the  pin  w^as  blunt  and  rounded,  tiie 
lower  end  bad  ])enetrated  tlie  gut  op|>osite  the  brim  of  llie  ]xdvis,  and  caused 
the  fatal  }>eritonitis,  Tlie  pin  %vas  firndy  impacted  in  the  boweh  It  was 
kanieit  tluit  the  pin  bad  Wen  intr<»dnced  into  the  bowel  by  another  indi- 
Tiiimd  during  the  time  wiien  the  victim  of  the  fatal  joke  was  in  a  drunken 
stupor. 

TLese  bodies  impaete^I  in  the  signioid  are  quite  apt,  in  the  absence  of  a 
auitable  history,  to  escajie  notice. 
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The  rectum,  as  is  the  ca?*e  with  otlier  regions,  may  lie  injured  by  incised, 
stab,  contiKsed  and  lacerated,  anil  gnnsliot  w^ounds.  Among  the  causes  oi 
lai'erated  wounds  of  the  rectum  is  the  accidental  wounding  uf  the  canal  by  the 
mn\e  of  a  syringe  nsed  for  the  purtxjse  of  administering  an  enema.  It  has 
b[j[»eiied  in  a  number  of  instances  that  tlie  bowel  lias  been  wounded  and  even 
jierforttted  by  .««uch  a  nozzk\  Tlie  wound  is  nsually  in  the  anterior  wall  of  the 
KftnTH,  But  I  recall  a  ease  which  happened  many  years  ago  in  one  of  the 
Iwge  hospitals  in  this  city  where  a  long,  ratlier  pointed  hard'rubl)er  instrument 
intMiiced  into  the  rectum  for  the  purjiose  of  giving  an  enema  was  passed 
tlmmgfa  the  rectal  wall  posteriorly  into  the  peritoneal  cavity ;  the  enema  was 
iJimnistered,  and  the  patient  died  of  genera!  jx^ritnuitis.  If  the  extraperito- 
irul  tissues  surrounding  the  rectum  had  \*cen  }>euetratedj  the  result  would 
JJi\>lally  have  been  a  phlegmouuus  inflammation.  As  noted  under  foreign 
Mies,  lacerated  wounds  of  the  rectum  occasionally  occur  from  falls  npon 
iharp  objects,  and  the  object  may  enter  the  anal  orifice,  and  thus  wonnd  the 
l^ctnm,  or  tlirough  the  perineum.  Such  accidents  happen  chiefly  fr<5m  falls 
n|n:»n  the  bnttr»cks  upon  a  stake,  or  the  like,  or  when  an  individual  is  gored  by 
ill   The  injuries  produced  are,  of  course,  of  a  very  varied  description  and 
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of  a  very  variable  degree  of  severity.  When  an  individual  falls  from  a  heij 
upon  a  long  sharp  stake,  or  the  like,  which  penetrates  the  rectum  or  the  perinei 
for  a  greater  or  less  distance,  the  injury  is  known  as  impalement.  In  certa 
semicivilized  countries  impalement  is,  I  believe,  still  used  as  a  means  of  ej 
cuting  criminals  or  other  objectionable  persons.  The  injuries  produced  i 
impalement  are  of  a  varied  and  frequently  of  a  fatal  description.  If  ti 
penetrating  instrument  enters  the  bowel,  and  is  of  considerable  length,  it  w: 
penetrate  the  wall  of  the  gut  and  produce  severe  and  usually  fatal  iujiiri 
of  the  surrounding  structures — the  bladder,  the  uterus,  the  vagina,  the  iiit< 
tine,  the  stomach,  the  liver,  the  diaphragm,  etc.  Typical  cases  of  impalemen 
however,  are  described  in  which  the  rectum  itself  remains  uninjured.  If,  fc 
example,  an  individual  falls  from  a  height  upon  a  sharp  stake,  the  wound  c 
entrance  is  frequently  in  the  perineum  in  front  of  the  anus.  The  stake  is  ap 
to  pass  not  into  the  pelvic  cavity,  but  subcutaneously  in  front  of  the  symphvsi 
pubis;  it  then  travels  a  variable  distance  subcutaneously  or  along  beneath  th 
sheath  of  the  rectus  muscle,  and  only  enters  the  peritoneal  cavity  in  the  epi 
gastrium,  whence  it  may  wound  the  diaphragm,  the  lung,  the  mediastinum,  etc 
Wounds  of  the  vagina  involving  the  rectum  are  common  during  labor.  Th 
pressure  of  the  fetal  head  may  cause  pressure  necrosis,  opening  finally  into  th 
rectum,  or  the  vagina  and  anterior  wall  of  the  rectum  may  be  torn  to  a  var 
able  extent  as  the  head  emerges  through  the  vulva.  Wounds  of  the  vagin 
and  rectum,  often  of  a  fatal  character,  may  occur  as  the  result  of  tlie  rape  c 
infants.  During  the  years  I  served  in  the  Roosevelt  Hospital  out-patiei 
department,  I  saw  several  lacerated  wounds  of  the  rectum  produced  by  crim 
nal  assault  upon  little  boys.  In  two  or  more  cases  the  children  had  at  tl 
same  time  been  infected  with  syphilis.  Incised  wouiids  of  the  rectum  ai 
caused  more  often  by  surgical  ojjerations  than  by  other  means. 

Gunshot  Wounds  of  the  Eectum. —  Cases  are  recorded — among  them  that  of 
distinguished  Union  general  during  the  Civil  War  in  America — of  gunsh( 
wounds  of  the  rectum  in  which  the  bullet  has  entered  the  anus  and  travek 
upward,  producing  a  fatal  result  without  any  evident  external  wound.  1 
gunshot  wounds  of  the  rectum  in  which  the  bullet  passes  through  the  hoc 
from  before  backward,  the  bladder  and  the  peritoneum  have  usually  b« 
injured.  When  the  bullet  has  passed  from  side  to  side  injuries  of  the  pelv 
bones  and  the  nerve  trunks  are  often  associated. 

Symptoms. — The  symptoms  of  wounds  of  the  rectum  are  chiefly  those 
bleeding,  and  later  of  infection.  The  rectum  is  very  richly  supplie<l  wi 
vessels,  and  a  very  small  wound  is  capable  of  producing  dangerous  and  evt 
fatal  hemorrhage.  So  long  as  the  sphincter  muscle  remains  intact  there  ra; 
be  no  external  sign  that  bleeding  is  going  on,  and  the  same  may  be  true  aft 
operations  upon  the  rectum  when  the  anus  is  plugged  with  gauze.  T 
blood  accumulates  in  the  ampulla,  finds  its  way  upward  into  the  sigmc 
and  even  beyond,  and  serious  or  even  fatal  bleeding  may  occur  without  a: 
external   sign.      The   general   symptoms  of  hemorrhage   will   be    present;  t 
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'    f  TFjll  suffer  from  restlessness  aiid  tliirst;  the  skin  surface  and  mucous 

;  jue  will  Ijeconie  pale;  respiration  Inirrieil  and  sighing;  the  pulse  rapid, 

feeUe,  and  compressible;  fainting  may  oeeur,  in  addition  to  which  there  will 

tisiisllv  be  an  increasing  severe  ahdominal  jmin  and  rectal  tenesmus.     I  saw 

5Dci<  ji  case  many  years  ago  folhiwing  a    very  simjile  ojjeration    for   liemor- 

fUife  dfine  by  a  distinguished  surgeon  in  this  city;  it  made  a  profound  im[>res- 

m  upm  me  at  the  time,  which   I   have  never  forgotten  and  which  has  led 

iwiopay  very  careful  attention  to  tlie  iiernianent  control  of  all  bleeding  when 

'^jttsrting  upon  tlie  rectum.     1  was  ealk*d  ttj  see  the  patient  eight  or  nine  honrs 

rffff  tl»e  ojieration,  and  fonnd  him  tosAing  about  tlie  lit'd  in  great  ]nnn   and 

^th  all   the  s\'Tnptoms  of  severe  heniorrliage.      U]ioti   removing  the   ]ni*'king 

irrpin  the  Ikiwc]  a  very  large  fpiantity  of  blood  was  evacuated.     The  bowel  was 

w»iIj*h1  out  with  hot  water,  and,  having  no  instruments  wdth  me»  1  was  ol^iged 

>'>^njtroI  the  bleeding  by  making  a  very  large,  hard^  spherical  tamj^on  ont  of 

»tr]|B  of  toweling:  to  this  was  attached  two  heavy  pieces  td  window  cord;  this 

»a»  iatrodueed   into  I  he  rectum — the  sphincter  having  l>t^m,  of  course,   pre- 

riou^lr  dilated  at  the  time  of  the  operatton^and  these  were  tied,  with  firm 

toiditm,  ov*er  another  large,   hard,  cylindrical   ]iad    jilaced    on   the   ])erineum. 

Tk  counter  pressure  of  these  pads  stopped  the  bleetling*     The  patient  sur- 

Although   injuries  of  the  rectum   are  rnj^idly  repaii-ed  on   account  of  its 
ibm^lanl  bliMxl  supj>ly,  yet  these  wounds  are  ronstantly  exposed  to  intestinal 
[^te]iL4,  and  therefore  to  infection.     If  the  wouiul  is  produced  by  the  entrance 
fonMgn   l*ody,   inteslimd  ctuitents   uiiiy   be  driven   into  the  tissues   at  the 
)o{  the  injury.     If  the  rectum  was  empty  at  llie  time  of  the  wounding,  it 
newrtheless,  be  ex|iosed  to  infection  subsef^uently,  and  this  is  especially 
'of  wounds  above  the  insertion  of  the  levator  ani  muscle,     Tn  w^nunds  below 
1  point  the  conditions  are  more  favf^rable  ft>r  healing.     If  the  wound  jicne- 
ihe  rectnm  above  the  levator  aiii,  septic  inflammation  of  the  loose  i>eri- 
■I  falty  and  connective  tissues  is  very   prone  to  develop  l>ehind  the  |>eri- 
am,  and  nsually  with  a  fatal  result     Tf  the  peritoneun*  is  penetrated  septic 
Qtonitig  will  folh^w  tlie  escafie  of  the  contents  of  ihe  bowel  iuti>  tlie  )>erito- 
cavity.     If  the  rt^ctum   and   the  !>ladder  are  siniultaneously   wounded   a 
id  eystitis  is  likely  to  follow. 

rMATIONS  OF  THE  RECTUM  AND   SURROUITDING  STRUCTURES 


iBtertxigo. — As  the  result  of  prolonged  exercise,   such   as   walking,   there 
iirs,  n<»!ablv  in  fat  persons  and  in  those*  who  are  not  cleanly  in  their  habits, 
ticiile  in0amniation  of  the  skin  lietween  the  buttocks  in  the  vicinity  of  the 
The  syTnptoma  produced  are  a  sense  of  heat,  burning  pain,  and  itching, 
f  «|0li  inspect  ion  the  opj>r»sed  skin  surfaces  on  either  side  are  found  intensely 
Bed,  frequently  moist  and  excoriated.     The  diagnosis  is  nsually  entirely 


226  THE  RECTUM 

Furnncles. — Fiirimcles,  large  and  small,  not  infrequently  occur  near  tl 
margin  of  the  anus.  They  are  intensely  painful ;  their  diagnosis  is  to  be  mac 
upon  inspection  without  difficulty.      (See  Furuncle.) 

Frnritus  Ani. — An  affection  which  tends  to  become  chronic,  the  causes  < 
which  are  often  entirely  obscure  and  which  may  render  the  life  of  an  otlierwis 
healthy  i)orson  quite  miserable,  is  known  as  pruritus  ani — itching  of  the  anu 
The  condition  has  been  ascribed  to  a  great  variety  of  causes — to  constipatia 
to  a  sedentary  mode  of  life,  to  want  of  exercise,  to  articles  of  diet,  to  gov 
to  the  presence  of  oxyuris  vermicularis,  notably  in  children.  Oftener  than  no 
I  have  seen  the  disease  in  individuals  otherwise  quite  healthy,  who  were  carefi 
of  their  diet,  were  cleanly,  and  led  an  entirely  normal  life. 

The  symptoms  are  an  intolerable  itching  of  the  skin  in  the  vicinity  of  \h 
anus.  Frequently  these  patients  are  entirely  comfortable  during  the  daytime 
the  itching  only  begins  when  they  are  warm  in  bed  at  night.  The  sufferer  i« 
irresistibly  impelled  to  scratch.  Sleep  is  seriously  interfered  with,  and  if  th( 
j)atient  falls  asleep,  he  wakes  himself  up  by  scratching.  During  the  earliei 
stages  of  the  disease  inspection  may  show  no  visible  changes  in  the  skin;  aftei 
the  condition  has  lasted  for  some  time,  the  skin  between  the  buttocks  over  i 
semicircular  area,  upon  either  side,  becomes  thickened,  furrowed,  sometime 
fissured,  of  a  pearly  white  color,  sometimes  with  papillary  outgrowths  her 
and  there  ujxm  its  surface.  The  local  appearances  and  the  characteristic  syraf 
toms  suffice  for  the  diagnosis.  Search  should  be  made  for  local  and  genera 
causes.     These  patients  are  often  congenitally  neurotic  individuals. 

Acute  and  Chronic  Inflammation  of  the  Eectum — FroctitiB. — Acute  catarrbi 
inflammation  of  the  rectum  may  be  caused  by  mechanical  or  chemical  irritl 
tion — as,  for  example,  from  the  presence  of  foreign  bodies,  the  use  of  irritai 
ing  substances  for  injection  into  the  rectum,  the  use  of  irritating  purgative 
and  it  is  suj)posed  also  from  exposure  to  cold  and  wet,  rheumatism,  and  othe 
constitutional  conditions.  As  described  under  Foreign  Bodies  and  Wound 
of  the  Rectum,  injury  of  the  wall  of  the  canal  may  produce  a  catarrhal  inflan 
mation.  The  rectum  may  also  become  inflamed  as  a  part  of  a  catarrhal  c 
dysenteric  inflanmiation  of  the  large  intestine.  The  condition  is  frequent) 
observed  as  a  complication  of  the  most  varied  diseases  of  the  rectum  and  of  d 
neighboring  organs,  hemorrhoids,  inflammations  of  the  prostate,  the  semini 
vesicles,  as  the  result  of  the  rupture  of  abscess,  in  either  the  male  or  the  femt 
into  the  rectum — as,  for  oxamj)le,  abscess  of  the  prostate,  ovarian  abscess,  pi 
tubes,  occasionally  from  ])erforation  of  the  rectum  by  an  abscess  originatii 
in  the  vermiform  ajjjx^ndix.  The  chronic  form  of  the  disease  frequently  i 
mains  after  the  acute  condition  has  subsided.  In  the  chronic  form  the  mucoi 
membrane  may  be  thickened  or  be  covered  with  papillary  excrescences  or  polyj 
In  some  cases  the  disease  is  complicated  by  the  formation  of  ulcers  of  great 
or  less  extent,  and  such  ulceration  may  lead  to  infection  of  the  perirod 
structures.  In  the  acute  form  the  disease  is  for  the  most  part  confined  to  th 
dilated  portion  of  the  rectum  known  as  the  ampulla.     In  the  chronic  form  t 
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^Nrnction  of  the  nnicfMis  iiieinlirane  c*aihs*?fl  by  nlreninoD  aiul  tlie  subsequent 
Miu^  of  the  ulcers  niav  lead  by  cieatrieial  ooiUraclion  to  stricture  of  the 

Tlie  syiTiptonia  of  acute  eatarrlui]  iuflfUTniuiiiun  of  tlie  rertuni  are  a  sense 

•'f ImjiI  and  biirniiig  referred  tc»  tlae  rertniu  itself  or  tn  tlie  region  uf  the  saeruiu, 

^KWfimes  accompanied  by  fever  arrd  jirostralinu,     Tbt*  jiuiu  frec|Uetitly  radiales 

JndMbe  surrfnindiog  parts,   tlie  lliiiili.s,   tbe  bladder,  etc.      The  jialieiit   suffers 

(mi  cnntinuyus  or   fretjueutly    repeated    jiaiuful   atta^-ks   of   reetal    teuesuius^ 

inJ  during  such  attacks  tlic  attempt  to  evacuate  the  bowel  i.s  follnwed  by  the 

<^pe  of  a  sniall   quantity  of  luueus  or  pus,   sotneti tries   mixed    with   blood. 

Fir^jiitDfly  the  straining  etTorts  cause  the  iiiueoua  membrane  of  the  rectum  to 

pft^triule  through  the  everted  anus.     In  males  there  is  irfteu  fre<iueut  and  f»aiti' 

H  uriDutioDy  sometimes  retentiejn  of  urine.     In  the  ebntuie  stage  the  symfi- 

tflni^  are  less  intense,  the  patient  suffers  froui   const ijnitifUi,  sonietiuu^s  fr<»m 

fiiirrlieii,  and  the  stook  contain  a  cerlaiu  quantity  nf  tlirek  nnic*us  mixed  with 

pWL    F'requently  Ihe  patient  is  obliged  ujion  risiug  iu  the  uii>rniug  to  have  a 

i^>^Tetnent  of  the  bowels  inmiedinlely,  aiul    su(*h  moveuieiit  consists  eldefly  of 

tke  mucus  and  pus  which  have  aecunndated  during  the  night.     The  tlisrhargc 

I  imilly  cauees  a  chronic  irritation  of  the  skin,  an  eczema  anrl  pruritus  in  the 

TiriaitT  of  the  anus.      Ujnin   iuspectiou  the  tbickencdj  roughencdj   and  sonie- 

I  imps  ulcerated  ninc*ons  memltrane  renders   the  diagnosis  simple,  when  taken 

[  fc^ctber  with  the  Iiistorv.     Such  individuals  frequently  have  a  relaxed  spbine- 

1  h»%'e  seen  eases  of  this  kind  in  wlncb  the  life  of  the  iudividual  was 

Sldered  ver\*  wretched  indeed.     The  tirst  two  inches  and  a  half  of  the  lower 

ikf^wel  sluiwed  irregularly  r«jundeil,  rather  supertieial  ulcers,  sumetiuics  to  the 

n  of  six,  eight,  or  twelve,  with  bases  covered  by  grayish  flabby  granula- 

nnd  more  or  less  indurated  Imrdcrs.      In  other  cases  the  ulcer  has  lieeu 

»iderable  size  and  solitary.     The  diagnosis  is  to  lie  marie  from  the  his- 

kii  the  chronic  eases,  from  a  long  story  of  the  discharge  of  pus,  nmcus, 

%]rtnti  from  the  rectum,  of  diarrlu:'a  and  the  symptoms  already  described, 

further  by  inspection  through  one  or  other  of  the  forms  of  rectal  sjieculunu 

At  aciitc  cases  the  symptoms  are  so  eharaeteristic  as  to  be  unmistakable, 

tonly  possible  difficulties  in  diagnosis  Ijeing  the  determination  of  the  exeit- 

eause,  usually  fKissible  from  the  history. 

Gonorrhea  of  the  Bectum. — Gonorrheal  inflammation  of  the  rectum  usually 
UTS  frofn  inoculation  of  a  gonorrheal  discharge  from  the  vulva  in  females; 
lily  the  rectum  may  be  the  orif^inal  seat  of  the  infect irm.  It  is  much 
koimnion  among  women  than  among  men,  and  mucli  more  common  among 
children  than  among  adults.  The  cases  I  have  seen  have  nearly  all 
litf!e  girls  in  institutions  and  in  hospitals.  The  maimer  of  infectinn  has 
•Ily  been  that  the  clu'ld  lias  acquired  gonorrhea  for  the  most  part  in  some 
rifJieahle  way^  and  that  the  inflammation  of  the  vulva  and  vagina  have 
e»d  to  the  rectum.  In  the  hospitals  in  the  city  of  New  York,  and  in  the 
Btotioigid  where  children  in  large  numbers  are  eared  for,  outbreaks  of  gtm- 
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orrhea  occur  quite  frequently;  sometimes  a  large  proportion  of  the  ehildre 
in  such  an  institution  will  te  infected  at  the  same  time,  and  that  in  spite  o 
every  possible  precaution  taken  to  prevent  the  spread  of  the  disease,  and  unde 
these  circumstances  gonorrhea  of  the  rectum  is  by  no  means  rare.  The  symi 
toms  and  signs  of  gonorrhea  of  the  rectum  among  children  are  much  iiioi 
severe  than  is  the  case  with  adults.  The  child  suffers  with  the  symptoms  ^ 
acute  inflammation  of  the  rectum — pain,  straining,  rectal  tenesmus,  and  tl 
discharge  of  pus  and  mucus,  sometimes  mixed  with  blood.  Frequently  the  coi 
stant  straining  jroduces  a  certain  degree  of  prolapse  of  the  mucous  membran* 
The  diagnosis  is  to  be  made  from  the  examination  of  the  discharge  under  tl 
microscope  for  the  gonococcus.  These  children  are  frequently  quite  ill;  the 
suffer  from  severe  pain,  from  fever,  prostration,  loss  of  sleep,  and  sometime 
from  one  or  other  of  the  complications  of  gonorrhea.  In  adults  the  syiiiptonu 
of  gonorrhea  of  the  rectum  are  apt  to  be  less  severe.  The  patients  have  the 
symptoms  of  a  moderately  severe  catarrhal  inflammation  of  the  rectum,  occa- 
sionally with  the  production  of  superficial  erosions,  fissures,  or  ulceratioiw. 
The  diagnosis  is  to  be  made  from  the  presence  of  gonorrhea  of  the  genital  tract 
and  from  an  examination  of  the  discharge  for  the  gonoc*occus.  The  di^ase 
may  assume  in  certain  cases  a  chronic  form,  ending  in  thickening  and  indura- 
tion of  the  mucous  membrane  of  the  bowel,  and  sometimes,  it  is  stated,  in 
stricture  of  the  rectum.  There  is  no  means  of  differentiating  gonorrheal  in- 
flammation of  the  rectum  from  simple  catarrhal  inflammation  except  by  the 
discovery  of  the  specific  organisms  of  the  disease. 

Chancroid  of  the  Anus  and  Eectum. — Chancroid  of  the  anus  and  rectum, 
as  is  the  case  with  gonorrhea,  occurs  much  more  frequently  in  women  than  in 
men,  and  usually  from  autoinoculation  from  a  chancroid  of  the  vulva,  occa- 
sionally as  a  primary  infection.  As  is  the  case  with  chancroid  elsewhere,  the 
disease  is  characterized  by  a  short  period  of  incubation  or  none,  by  the  forma- 
tion of  multiple,  acutely  inflamed,  progressive  ulcerations  with  reddened  edgpa 
yellowish-white  sloughy  bases,  a  purulent  discharge,  marked  pain  and  tender 
ness,  and  frequently  painfnl  enlargement  of  the  inguinal  lymph  nodes.  Thi 
ulcers  occur  for  the  most  part  outside  of  or  just  within  the  anus,  rarely  in  tin 
rectum  proper.  In  debilitated  persons,  or  if  the  poison  happens  to  be  par 
ticularly  virulent,  the  disease  may  take  on  the  phagedenic  type.  From  tin* 
to  time  one  sees  in  the  hospitals  of  Xew  York  chancroids  of  the  rectum  an< 
neighboring  structures  which  have  existed  for  years.  I  recall  a  case,  seca 
while  I  was  house  surgeon  in  Bellevue  Hospital,  of  a  young  negro  man  wb 
had  suffered  from  a  chancroid  for  several  years.  The  disease  had  graduall; 
become  very  chronic,  and  exce])t  for  the  absence  of  marked  induration  suj 
gested  a  very  chronic  form  of  ejiithelioma  rather  than  any  other  disease.  Th 
ulcerated  surface  extended  across  the  front  of  the  abdomen  above  the  pube 
involved  the  perineum,  the  greater  jiart  of  the  scrotum,  had  destroyed  half  i 
the  penis,  and  extended  up  the  rectum  a  distance  of  two  inches.  After 
number  of  operations  of  a  very  extensive  character  this  man  was  finally  cure 
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riijinrroidal  ulceration  of  the  rectum  may,  of  course,  be  followed  hy  cicatricial 
PTDtrirtion  and  stricture. 

Sypiilitic  Lesions  of  the  Anus  and  Eectnm. — The  iiiiricd  lesion  of  .syphilis 
is  ratiifr  rarely  uIjsctvccI  in  the  anus  find  reeiniii,  more  freqiienily  in  women 
tlan  [Q  meOj  and  rarely  within  the  reetiiin  itself,  but  usually  jit  thr  mueo- 
miijipous  junction  of  the  anus.  The  ehiinere  jinssesses  the  ordinary  cliarat'- 
tefii  tiescril:)ed  elsewhere.  The  lymphatic  enlargements  afFeet  the  In^nina! 
Ivftiph  nodes. 

Secondartf  Syphiliiic  Mani  festal  ions  of  lite  Afitis. — Moist  papules  and  the 

*Halled  broad  condylc^mata  are  very  fre(|nently  observed  aronnd  the  margin 

•f  tf>e  nnus.      They  rK-eur  as   niueous   pajjules  having  the  charaeiers   already 

•WriM,  not  in  tlie  sulci   lyetweeii 

fc  fr litis  of  skin,  hut  ahmg  tiie  in- 

fefTf'jjing  ridges,  thus  distinguishing 

Aeni  fn»m    simple    fissure.      They 

•Sttillr    l)ecome    covered    with    soft 

'  ffRstji  of  a  pearly  white  appearance. 

Wheii  the>^  jnncnns  papules  are  nu- 

liMnufl  they  frequently  coalesce   t*> 

fcfiD  the  so-called  hroad  condyloju- 

•ta,  wba-^  true  home  is  in  this  re- 

I  p^.      Very     considerable     tinuurs 

My  be  forme*l  lu  this  way,  which 

fcijEht  even  be  mistaken  for  cancer 

[iy  the  inexperienced   (see  Fig.  32). 

In  the  later  stages  of  secondary  or 

I  a  tertiary  syphilis  there  sometinu^s 

IWlopg  a  dry  and  brittle  condition 

[rfrlie  mucous  membrane  and  skin 

ering   the   anus.      Under    tliest* 

i^tanc!es  more  or  less   painful 

may  occur,  usually  covered 

pale  and  sluggish  granulations. 

tand  the  symptom  of  itching  are 

itly    present.      It    would    lie 

ing  me   too  far  afield   to  describe   at  length   al!   the   possible  secondary 

Mlitic  lesions  in  this  vicinity. 

Tfrtiar]/  Syphilis  of  the  Refium* — Isolated  gnnurmta  occur  only  wry  rarely 

like  rectum.     Diffuse  syphilitic  infiauunation  of  the  rectum,  on  the  other 

J,  is  a  ver}'  common  lesion,  and  regularly  leads  to  the  subsequent  produe- 

of  stricture  of  the  rectum.      Indeed,   a  very  large  proiwrtion  of  all  the 

BPes  of  the  rectum  are  due  to  tertiary  syphilis.     The  patients  are  nearly 

fen»alps.     The  disease  begins  with  the  furnnition  of  multiple  syphilitic 

JB  the  mueous  membrane,  usually  just  Avitbin  the  rectimi  proper  above 


Fio.  32. — Secondary  Moi>t  pAnr  i  i  s  (m  phiiitic, 
Fi^AT  Condylomata  of  the  Anuh).  (New  York 
Hospital,  out-patient  department,) 


t 

4 


230  THE   RECTUM 

the  external  sphincter,  and  tends  to  spread  upward,  sometimes  as  far  as  tJ 
sigmoid  flexure  or  even  higher.  As  the  disease  progresses  the  nodules  brej 
down  and  gradually  form  ulcers,  which  coalesce.  Infection  of  the  raw  surfao 
takes  place  from  constant  exposure  to  intestinal  contents,  and  there  are  adde 
the  symptoms  of  ordinary  catarrh,  sometimes  of  suppurative  inflammatio 
with  the  formation  of  abscesses  in  the  vicinity  of  the  rectum,  fistulse,  el 
Later  in  the  disease  inflammatory  infiltration  of  the  entire  rectal  wall  tak 
place  with  the  formation  of  abundant  cicatricial  tissue.  Instead  of  ulcerate 
surfaces  and  pockets  in  the  mucous  membrane  the  rectal  wall  becomes  col 
verted  into  scar  tissue,  so  that  upon  inspection  one  sees  a  dense,  firm,  white 
rough  or  ridged,  uneven  surface,  often  completely  surrounding  the  rectum,  and 
extending  a  variable  distance  upward.  In  the  earlier  stages  of  the  disease 
the  symptoms  are  those  of  acute,  or  more  commonly  chronic,  catarrh  of  the 
rectum,  sometimes  associated  with  pyogenic  infection,  fistulap,  and  abscess,  as 
already  described.  The  disease  may  be  very  painful  in  a  certain  proportion 
of  cases.  During  its  earlier  stages  tertiary  syphilis  of  the  rectum  often  runs 
a  somewhat  latent  course,  and  we  do  not  see  these  patients  until  they  come 
to  us  suffering  with  the  symptoms  of  stricture  of  the  rectum,  A  large  part 
of  the  rectum  may  be  converted  into  a  rigid  cicatricial  canal.  The  diagnosis 
is  to  be  made  from  a  history  of  syphilitic  infection,  from  the  presence  of  othei 
manifestations  of  tertiary  syphilis,  from  the  absence  of  the  signs  of  malignanl 
disease,  and  the  fact  that  these  individuals  are  usually  younger  than  the  can 
cerous  age,  although  not  always.  (For  further  details,  see  Stricture  of  th< 
Rectum.) 

Tuberculosis  of  the  Anus  and  Eectum. — Tuberculosis  of  the  anus  and  of  th< 
rectum  may  occur  in  three  forms:  The  first  two  are  very  rare,  the  third  i 
exceedingly  common.  Infection  may  occur  through  the  ingestion  of  tuber 
culous  food — milk  from  tuberculous  cows,  for  example — or  from  the  swallow 
ing  of  tuberculous  sputum  in  cases  of  chronic  phthisis,  or  occasionally  fron 
inoculation  by  scratching  with  infected  finger  nails.  The  first  form  of  tuber 
culosis  is  lupus.  This  occurs  upon  the  cutaneous  margin  of  the  anus  and  it 
vicinity.  It  does  not  differ  in  clinical  characteristics  from  lupus  in  othc 
situations,  as  already  described.  (See  Lupus.)  The  second  form,  also  es 
tremel}^  rare,  is  the  warty  or  papillary  form  of  tuberculosis.  It  consists  o 
the  formation  of  papillary  outgrowths  upon  the  skin  and  mucous  membran 
near  the  anus,  consisting  of  tubercle  tissue.  The  diagnosis  must  be  made  b; 
the  recognition  of  tubercle  bacilli  under  the  microscope.  The  disease  ma; 
1)0  confounded  with  beginning  epithelioma  of  the  anus,  or  possibly  with  acumi 
nate  warts.  The  coxcomb  appearance  of  acuminate  warts  is  absent,  and  th 
base  of  the  papillary  outgrowths  does  not  sliow^  the  characteristic  induratia 
of  cancer.  The  third  form,  true  tuberculous  ulceration  of  the  rectum,  quit 
rarely  occurs  alone,  but  is  nearly  always  associated  with  infection  of  the  per 
rectal  structures,  and  the  formation  of  tuberculous  fistula  in  ano.  I  havi 
however,  personally  seen  a  number  of  these  cases,  and  have  operated  upo 
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fpreraJ  in  which  no  fistula  was  present     They  are  nearly  always  associated 

Vih  ttilrrciilosis  of  ttic  lyngs.     The  diiigiiosis  of  the  tuterciiloiis  uleeration 

of  tie  reef i»Ti  is  to  Ik?  made  hy  the  lastory  of  diarrhea,  the  diseharfze  of  itioi'us 

ind  pus,  sonietimes  niixed  with  hhnKJ  from  the  rectum,  froui  pain,  ami  from 

iwpepljoii  of  the  rectal  mucous  nieinhrane  through  a  speculuui.     The  apiK^ar- 

MfT  (if  tuberculous  uletTs  of  the  reetuui  does  not  differ  from  that  of  tnl>er- 

rtthns  uleeratiou  in  other  tuucous  meiol)ranes.     The  ulcers  are  uaunlly  irre^u- 

lir  in  nhajje,  their  margins  are  frequently  scallojx^d  and  umleririined  ;  the  base 

^fffkeultTr  is  covered  with  pale  tlahhy  granulation  tissue,  exhibiting  here  and 

llipi^ small  yellow  dots,  representing  caseating  tuberculous  nnilules.     Sometimes 

iiW5of  tuU*rculons  intikratiou  may  be  i^een  in  the  surnumding  mucous  Tueui- 

hiip  not  yet  hrtiken  down.     They  have  an  inflamed  Kirder  and  a  wliite  or 

^  cenkT.      The  diagiiosiis  can   usually  be  made   from   t!ie   presmc^*   of 

'^is  of  the  luugs  or  of  oilier  organs.     In  cases  of  dfUfbt  scrapings  from 

the  iiIdT  may  be  examined  for  tuberele  liaeilli,  or  inoeulaliou  of  animals  may 

tric^l,  the  dirtieulty   in  these  eases  being   that   the   animals  are   apt    at    the 

time  to  l>e  luoetilated  with  the  pyogeiiie  germs  and  to  die  of  septicemia. 

(Jw  aliK)  Tuberculosis  of  the  Intestine.)     The  question  of  surgical  treatment 

ofthe^  eaaes  will  de|icnd  very  birgely  u|kui  the  general  (*ondition  of  the  indi- 

rLj-.f  .^^j^j  ^jj^»  extent  and  severity  of  the  other  tuberculous  lesions,  if  such 

.it. 

Painful  Fissure  of  the  Amis.^— Small  superficial  uleers,  erneks  or  fissures  in 

fli*-  iniicous  uieudjrane  or  nmeo-ciitnneons  junction  just  within  the  grasji  of 

tk'  mnl  sphincter,  situated   in   the  suh^i   betwe<'n   tlie  radiating  fi»lds  oi  skin 

die  anal  margin,  are  exceedingly  common;  tlieir  most  freriuent   i>osition  is 

Itbe  {losterior  eomniissure,  and  for  tlie  ap|>arent  trilling  nature  of  the  lesion 

fissures  give  rise*  to  symjitoms  of  extraordinary  severity.     The  causes  of 

of  the  anus  are  usually  mechanical^   and  are.  due  to  injuries  of  the 

us  membrane  prothiced  f>ften  by  constipation  and   the   passage  uf  large 

masses  which  nieehanieally  injure  the  delicate  e|utiielial  covering.     The 

18  frequently  associated  with  heniorrhoids,  or  it  may  be  produced  during 

;  sometimes  it  is  due  to  the  passage  per  rccttitn  of  some  small,  sharp  for- 

body  which  has  been  swallowed  accidentally — ^a  fish  bone  or  the  like.     It 

tiMDettmes   associated  with  gonorrhea,  sy[ihilis,  or  cliancroid   of  the  anus. 

diaeaiie  usually  affects  adults,  and  women  more  commonly  than  men ;  no 

tt exempt.     The  ulcer  is  quite  superficial  in  character,  and  usually  lies  hid- 

tetween  the  mnco-entaneons  folds  of  the  anal  orifice;  it  is  linear  or  oval  in 

The  base  may  consist  of  a  grayish-white  raw  surface  which  shows  no 

iry  to  heal;  tlie  edges  are  sligfitly  inflamed;  rarely  tnncli  thickened  and 

indurated.     It  is  usually  impossible  to  sec  these  ulcers  without  obliterat- 

tbe  folds  of  skin  about  the  anus  by  traction  on  either  side  and  asking  the 

t  to  liear  down.     Occasionally  it  is  nect^ssary  to  introduce  a  short  tidndar 

eoJnnit   rarely  to  dilate  the  sphincter,  before  the  fissure  or  ulcer  is  visible. 

distal  examination  the  presence  of  an  exceedingly  tender  spot  near  the 
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anus  becomes  evident.  The  mere  effort  to  introduce  the  finger  causes  violei 
spasm  of  the  sphincter  muscle,  so  that  without  a  local  or  general  anesthet 
such  introduction  may  be  impossible.  If  the  finger  is  introduced  the  patie 
will  complain  of  intense  pain,  referred  to  the  point  of  ulceration.  The  exam 
nation  may  be  followed  by  the  escajie  of  a  drop  or  two  of  blood.  The  sym/i 
toms  produced  by  painful  fissure  of  the  anus  are  absolutely  characteristic.  Tfc 
patient  suffers  intense  pain  when  the  bowels  move,  and  this  pain  is  more  marked 
when  the  moveuients  are  large  and  hard.  Following  the  movement  of  the 
lx)wels  a  continuous  or  intermittent  spasm  of  the  sphincter  muscle  occurs,  last- 
ing for  minutes  or  hours,  after  which  the  patient  is  again  comfortable  until 
the  bowels  move  again.  The  movement  of  the  bowels  may  be  followed  by  the 
escajx?  of  a  few  drops  of  blood.  Sometimes  the  pain  is  not  felt  so  much  (lu^ 
ing  the  time  the  bowels  are  moving  as  afterwards.  It  is  an  intense  and  most 
annoying  pain,  attended  by  sudden  acute  exacerbations,  caused  by  the  invol- 
untary spasmodic  contraction  of  the  sphincter  muscle.  The  pain  is  descriLed 
as  being  such  as  miglit  be  produced  by  the  passage  of  a  red-hot  iron  or  a  knife 
into  the  bowel.  It  is  sharp  and  often  agonizing.  In  bad  cases  it  may  be 
so  severe  as  to  produce  syncope.  The  pain  may  be  confined  to  the  vicinity 
of  the  anus  or  may  radiate  in  the  back  or  thighs.  In  certain  cases  the  pain 
is  continuous,  the  individuals  are  constantly  in  a  state  of  suffering  and  dis- 
comfort. These  patients  often  fall  into  a  neurasthenic  or  hysterical  condition 
and  become  extremely  wretched.  When  the  ulcer  consists  of  a  mere  superficial 
crack  in  the  mucous  membrane,  it  may,  if  the  individual  keeps  the  bowels  freely 
open,  last  only  for  a  few  days  or  for  a  week  or  two,  and  get  well  of  itsclt 
In  other  cases  the  condition  goes  from  bad  to  worse.  The  diagnosis  is  to  be 
made  from  the  very  characteristic  history  and  from  the  examination  of  the 
rectum  and  anus,  if  necessary  under  a  general  anesthetic;  during  the  an» 
thesia  the  very  simple  curative  measure  of  dilating  the  sphincter  or  incisinj 
the  base  of  the  ulcer  may  be  performed. 

Suppuration  of  the  Tissues  Surrounding  the  Eectum — Periproctitis. — One  d 
the  most  frequent,  if  not  the  most  frequent,  diseases  connected  with  the  rectiin 
is  suppuration  of  the  perirectal  tissues.  The  causes  are  in  the  majority  ol 
instances  infection  through  the  mucous  membrane  of  the  bowel  which  invadei 
the  perirectal  structures.  Such  may  be  caused  by  wounds  or  lacerations  ol 
the  mucous  membrane  produced  by  the  passage  of  hardened  feces  or  by  for 
eign  bodies.  Further,  any  one  of  the  processes  already  described  produciii| 
ulceration  of  the  bowel.  The  infection  and  suppuration  may  occur  in  one  ol 
tliroe  situations.  In  the  subcutaneous  connective  tissue  in  the  vicinity  d 
the  anus  which  is  continuous  with  the  submucous  tissue  between  the  sphinctei 
ani  muscle  and  the  mucous  membrane.  Second,  in  the  ischiorectal  fossi, 
a  somewhat  pyramidal  space,  which  is  bounded  on  the  inner  side  by  th 
external  sphincter,  above  by  the  levator  ani  muscle,  and  on  the  outer  sidi 
by  the  ischium.  This  space  is  filled  with  loose  connective  tissue  containiig 
much  fat,  and  the  spaces  of  the  two  sides  are  more  or  less  completely  separatii 


^y  ft  septum  of  connective  tissue.  The  third  space  lies  iilmve  the  levator  ani 
nju&cle,  surroimds  the  rectunij  and  lies  l)etween  the  peritoneum  above  and  the 
levator  «ni  muscle  below.  Tliis  space  h  more  or  less  completely  dividefl  by 
ci)niiiet'tive*t issue  septa  into  an  anterior  and  fiosterior  rectal  spiie(\  It  is,  as 
5tiit€tl,  separated  from  the  isehiorectal  fossa  by  the  levator  ani  muscle.  Peri* 
nrtu!  suppirration  may  be  diffuse  or  cireumseribed.  The  diffuse  form  wea- 
sioDfilly  Y\Mii^  an  acute  and  fatal  cours(\  It  follows  extensii'c  operations  upon 
tlic  n*otiuu  or  a cci denial  lu juries,  notably  severe  lacerated  wounds.  It  is 
that  sudden  violent  form  of  septic  phlegmonous  intlanunation  already  dc- 
^fWipil  in  the  ehapfers  devoted  to  the  diseases  of  wounds.  Following  an  oper- 
itimi  or  an  injury  in  tbe  vicinity  of  the  rectum;  the  tissues  of  the  isc^hiorectal 
fiissa(»r,  if  the  wound  or  injury  extend  alxivc  the  levator  ani  uuisclcj  the  retro- 
w*ritiiaeal  tissues;  sometimes  also  the  skin  of  the  huttocks,  the  perineum,  the 
j»'n>tiioii  etc.,  undergo  a  rapid*  progressive,  septic,  and  necrotic  di^struetion. 
Tlie  patients  tlo  not  survive  this  condition,  and  die,  wvith  progressive  septic 
^iptoins,  exliausted,  in  from  two  or  tliree  days  to  a  week.  This  form  of 
intummation  is  «x*casionally  seen  after  the  operation  of  prostateetomy  in  old 
Biiti  fpt'ble  men.  The  streptocotTiis,  and  occasionally  the  staphylrx'OCTUS,  are  the 
orpnisins  ordinarily  concerned  in  the  prm^ess.  Another  form  of  septic  intlaiu- 
mitioa  of  the  jerirectal  structures  was  es[>ecially  descriln^d  by  Kraske,  caused 
mM}'  by  the  Bacillus  coli  communis,  and  attended  Iry  the  pniduction  of  gas 
ill  rk  tissues.  The  condition  is  as  follows:  The  temperature  is  only  slightly 
elevatwl,  the  pliysical  signs  of  inllamnudion  are  trifliugj  usually  only  a  little 
edema  in  the  subcutaneous  and  intermuscular  tissues.  Graduallyj  however, 
ttief^  occurs  subcutaneous  emphysema  and  small  abscesses,  containing  gas  with 
necrotic  walls.  The  patient  suffers  from  the  symptoms  of  septic  intoxication, 
tbe  wound  healing  is  imperfect,  or  flio  tissues  exhibit  no  reaction  whatever. 
The  symptoms  of  stujior,  mental  depression,  and  apathy  are  usually  marked. 
The  condition  is  usually  fatal.  Further,  a  diffuse  gangrenous  form  is  de- 
scrik'd  usually  associated  with  diabetes.  (Bacillus  aerogenes  capsulatus  may 
be  responsible  for  ttie  more  rapidly  fatal  forms.) 

Circumscribed  Infiammations  of  the  Perirectal  Structures. — These  may  he 
dindd  into  superticial  abscesses,  abscesses  in  the  ischiorectal  fossa,  and  ab- 
scesses in  the  perii'eetal  connective  tissues  above  the  levator  ani  muscle.  The 
superficial  abscesses  develop  beneath  the  skin  at  the  margin  of  the  anus ;  they 
may  spread  into  the  ischiorectal  fossa  or  upward  beneath  the  mucous  mem- 
hum  to  a  level  above  tbe  external  sphincter.  They  are  to  be  recognized  by 
llwf  ordinary  signs  of  acute  abscess  in  this  vicinity. 

hchiorectal  Abscesses, — The  most  common  source  of  infection  is  through 
the  niucons  membrane  of  the  bowel,  occasionally  from  external  injuries,  some- 
times from  purulent  foci  of  other  organs  in  the  vicinity.  They  are  accom- 
panicd  by  septic  symptoms — pain,  difficulty  in  moving  the  bowels,  tenderness, 
induration,  sometimes  edema  ami  redness  of  the  skin  to  one  side  of  the  fieri- 
Ileum,  constipation,  occasionally  retention  of  urine.    The  diagnosis  is  to  be  made 


iscHioRKCTAL  Abscess.     (Nuw  York  HospiUtl,  author^a  «ervjc<?.) 
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eflsily  made  out,  hard  and  resistant,  or  sometinies  fluctuating.  It  isj 
borne  in  mind  that  digital  cxaiiiination  of  the  rertnm  is  «'f  the  utmost 
quench*  in  making  an  early  diagnosis  of  tliese  ahsces.^s.  If  the  surgeon  ^ 
until  evidenees  of  infeetion  of  the  skin  of  the  Luttm^k  are  present^  the  diJ 
may  have  extended  widrly  in  the  deeper  tissues,  and  the  convalescence  d 
patient  following  ojK^nition  will  bi?  so  nuich  the  more  delayed.  Tub 
lous  abscesses  occur  also  in  tlie  ischiorectal  fossa.  They  are  characterize 
their  painlessness,  slow  development,  and  the  absence  of  the  signs  of  j 
suppuration,  assuming  that  there  is  no  mixed  infection  with  pyoj 
microbes. 

Abscessps  Situaied  above  (he  Levator  Ani  Muscle. — The  causes  ma 
sin* i tar  to  those  just  described  in  the  ischiorectal  fossa.  They  not  infreipn 
folhiw  untreated  ahscc^^ses  of  the  prostate,  Srimetimes  the  infection  desc 
from  above,  and  is  due  to  the  suppuration  '"f  ]j<dvie  retTO|Tcritnneal  Ij 
nodes ;  sometimes  to  disr*ases  n{  Inmes  of  tlu*  |xdvis  or  tlie  spinal  vertebnv,  \ 
due  to  ordinary  pyogenic  infci'tion^  they  are  apt  to  run  a  sf'vere  and  <ti 
course  with  profound  septic  symptoms,  and  are  often  fatal  The  diagnoi 
to  be  made  by  careful  rectal  examinntioiu  When  they  run  a  mon-  ch 
course,  they  are  apt  to  burrow  in  various  directions;  they  may  present 
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dda  of  tie  buttock,  in  the  perineiiui,  in  the  scrotum ;  they  nmy  rupture  into 
die  nretlira  or  tbe  hladder. 

The  altscefises  arising  in  the  snbeaitaTieoiig  or  siihmueuMs  tissues  near  the 
iiiu^  are  ^0  |)e  treated  by  a  sinij)le  iivcisiun,  the  direction  of  wliieh  i^hoiild  nidiate 
frtmi  theuniis  with  preservatinn  of  tlit*  spliineter.     Ahsoes^es  in  the  iseliioivetal 
fossa  arte  to  be  opened  by  a  Inrire  inci-iun,  usually  verliejil,  pandhd  with  the 
kinder,   Ahseei?.»5e?^  ofiginatinir  in  tlii*  jirostatt*  ure  hest  (HHiieil  hy  a  seiiiilinuir 
cut  in  front  of  the  auns,  extending  fnnn  one  iseliiul  udnTusity  to  tht*  ntlier,  if 
I ftKei3ir}\  ami  reaehin«»:  the  abscess  hy  sepnratiiiir  the  rcc*tuiii  frnio  rlie  nrerlira. 
PUtnh  in  Ano. — Tht*  various  supjuirntive  iimeesses  just  des(*ril)pd  as  0(*eur- 
rirj^*  ill  the   |ierinvtal    structures    luive    this    ]>eeuliarity — Diiniely,    i[urt    some- 
Ibim  after  the  ahsivss  has  been  o|m*mi  d   hy  suitalile  ineision,  aud    usitalltf  if 
ftle  alisppss  iios  liet*n  alh>\ved  to  rii|>ture,  the  heidin^  proeeas  prfK-eeds  up  to  a 
jirnjiiii  jKiint^  but   renuiins   ineoniplete;   a   sinus   reuuiins   hehin*!,   surmiiuded 
llj  <l<'nse  8<Mir  tissue  and  h'uod  hy  irninuhitions,  soiuelimes  jinrtly  by  ejiilbrliuuK 
Ujramg  ihnaigh  the  skin  in  tbe  vieinity  of  the  amis;  or  iuti>  tlie  Iwiwel  through 
ifc miKVHis  mcndrrane  without  any  npcnins^  thntui^b  the  skin,  or  forms  a  eban- 
I  fiel  o|jL*iiingr  at  one  end  u^Km  the  skiu,  at  ihe  tilber  into  llie  bowid.     Or  in  eoni- 
InMtiMit  with  one  or  other  of  tliese  foruis,  more  or  less  couijilieated  chronic 
mrnting  channels  renuiin,  running  ujAvanl  benejitli  the  mucous  nieiuhraue 
^t,  or  surronniliug  the  anus  in  a  liorsesboe  sha]M?,  or  burrowioir  irreg- 
4r  in  varions  directions.     These  various  conditions  are  known  l^y  tlie  uauie 
[iw/  fmlnla^  ftsfuln  in  ano^  and,   since  tlicy  are  among  tin?  couimone^t  of 
si  lesions,  a  thorongh  undcrstiuuliug  of  them  h  not  only  iutert^sting,  but 
> inifKirtant,  in  order  tliat  tliey  may  be  intelligently  treated.     As  has  already 
stated,  many  of  these  supi)urative  prrx*esses  are  caused  by  the  ordinary 
mic  ndcrtilies,  hut  a  very  hir^t*  proportion  u{  them  are  due  to  infection 
IWillus  tnl»ereub»sis— about  ten  ]""r  er^nt  ;  rather  rarely  they  occur  n^  a 
uplicatioQ  of  tertiary  syphilis  of  I  be  re^^tnui.      The  disease  o^^eurs   for  the 
part  during  middh*  life,  is  rat  Iter  more  fre(|ueut  among  nieu  than  among 
In  tlie  tubereuhnis  eases  the  foruiatiim  of  a  tistula  may  1k^  tbe  first 
of  tulierculosis  in  the  infected   individual;  more  eomnir*iily,  however, 
r  rif  piihnonary  phthisis  will  \k'  discoverable.     It  is  eustouuiry  to  classify 
fi^tnlii'  nnder  several  types,  an<l  the  elassification  is   important  from  a 
itic  us  well  as  a  therapeutic  point  of  view.     When  a  fistulous  tract  has 
'  nprningj^,  one  npoo  the  skin  and  one  upon  the  mucous  membrane  of  the 
it   i?^  known  as  a  rojuph^le  fffifiila.     When  an  exirrnaf  opening  exists, 
tuo  ifi/rma/  one,  it  is  calle*l  an  iiiroinpJefe  or  hllnd  exirrnal  fmlula.     When 
\initmal  opening  through  the  mucous  membrane  is  present,  but  none  upm 
*fcin,    \\w  condition  is   known   as  an   ineomplefe  or  l*lind  intrrtuiJ  fislnla, 
sevf-Tal  0|c^nings  and  iiTogular  Imrrowiug  ehauuels  are  present,  a  rom- 
ped fistula  exists.     It  is  al9i>  important  to  distinguish  the  course  of  the 
types  of  fi"^tuhc  witli  reference  to  auatomieal  stmctures  (see  Fig.  34). 
in  gexieruli  correspond   to  the  situation   of   the  original   abscess:    (1) 


Fio,  34.^FHONTAt.  Skctiok  throuoh  the  Pelvis  op  a  FoitMALizEn  Cadavkr,  Showiko  tite  1  ^_ 
THE  Ischiorectal  Fossa,  anh  the  Arrangement  of  the  Mi'rtciTLAH  Layers  or  thk  Pelvii 
A  is  iTidieated  the  courst-  uf  a.  ccniiplete  fistula,  tipeniiig  upon  tht*  skin  uf  the  buttock  v\te 
and  iipcm  the  niucoufl  inembran*?  just  bt'low  the  cvlpnial  Mphincter.  At  B  In  shown  the  ton 
a.  vxmipletv  fislulii  opening  externally  upon  the  Kkiii  of  the  buttock,  pitsstng  upward  thmug 
fat  of  the  ischiorectal  fos^a.  The  tract  enters  the  bowel  beyond  the  oxtemal  sphincter, 
in  shown  a  bhnd  internal  fi«;tul!&  running  bt^ncath  the  niucouis  membrane.  The  iotemal  op 
Ik  in  the  uuipulhv  of  the  mu'tuin.  There  Ih  tk*  external  opening.  A I  D  is  t^howii  thf*  coursi 
fistula  opening  externally  upon  the  skin  of  the  buttock  and  passing  tipward  to  |>enctn4te  the  le 
ani  miisele  eliding  above  in  the  connective  tissue  plane?*  si-tmratiTig  the  leyalur  aiii  from  iheiii 
the  rectum.  Such  hstuloUJi  tracts  proeeed  occasionally  Irom  inti^pelvic  foei  of  suppuraCf' 
indicated  in  the  text. 

/.   Pelvic  Ixjne,     S.  Obturator  intemua  muscle,      S.  Levator  iini  muscle*     4,  Peh-ic  ft| 
Internu)  pudic  ves^eli.H  and  nerve,     6.   Esctemnl  sjiliincter.     7,    Anu5.      8.   Ampulla  uf  the  1 
l.-^ichioroctal    fos^sa.      10.    Urogenital  diaphragm,      2L   I?«liiorectul   fossa  from  which  the  fat 
removed.      If,   Urinary  bladder  which  luis  l»eeti  stripped   upward.     IS.  Seminal  vesicles* 
toneum.     (After  Merkel) 


These  are  less  common  than  type  one.  The  external  opening  is  iijirin  the  « 
of  the  Imttoek  in  the  isehioreetiil  spaoe^i.  e.,  outside  the  external  sphim 
The  internal  o]:tening,  often  absent,  opens  into  the  gut  alxne  the  external  1 
below  the  internal  sphincter — i,  e.,  between  the  two — acconling  to  AllilM 
in  ninety  |>er  cent  of  the  caseB.  More  rarely  higher  np  in  the  bowel  a! 
the  internal  Jiphincter,  (3)  Fistnhx*  ari^^ing  from  abscesses  above  the 
ani :  This  type  is  relatively  rare,  and  quite  coininonly  arises  from  al 
the  prostate,  occasionally  from  snppnration  of  the  seniinal  vesicles.  Tl 
monest  site  for  the  external  opening  is  in  the  ijerinenni  in  front  of 
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less  conimooly  the  sinus  opens  ii|xm  the  skin  of  the  huttock  outside  the  exter- 
na] sphincter  in  the  base  of  the  isehioreetal  space*  Tlie  internal  orifice  of  the 
superficial  fistnla-,  group  one,  lies  very  often  in  one  of  the  sinuses  of  Mor- 
gagxii.  The  external  orifice  lies  close  to  the  anns  at  its  ciita neons  margin,  ami 
is  often  partly  hidden  by  one  of  the  entan€H>ns  fobls.  The  external  opening 
■of    ^^^  ischiorectal  fistula*  lies  nsnally  to  one  side  of  the  anus,  and  may  be 

■  ypHioved  a  considerable  distance  from  the  anal  orifice  far  out  upon  the  buttock* 

■  TIi^  complicated  fistnhe  arise  for  the  most  part  from  neglected  cases  of  ischio- 
^^^*tal  fistuhe.  The  retention  of  the  discliarges,  the  formation  of  new  abscesses, 
v^liicb  burrow  beneath  the  skin  and  rupture  in  a  new  phice^  xisually  through 
^),e^    skin    to    one   or    other    side    of    the    anus,    rarely    through    the    mneons 

I  ujeiB^'^iiii^j   may,   after   a   time,   ridtJle   the  skin   of   the   butt^icks   with    fistu- 
lous tracts  which  Lave  been  likened  to  a  rabbit  warren.     Such  conditions  are 
eoiiiPtitnes   seen   in  old   and    feeble   persons   and    in    tuberculons   cases.      They 
life  incurable  by  ojieration  nniler  the  conditions  mentioned.     A  not  infrequent 
con'htion  is  that  the  anus  is  circumscribed  by  a  fistulons  tract  of  a  horseshoe 
?hap*    The  eanal  in  those  eases  usually  pusses  posterior  to  the  anns.     Spon- 
tjmeons  healing  of  fistula  in  ano  is  prevented  by  a  variety  of  circumstances. 
In  tiiljerculons  and  syphilitic  eases  the  nature  of  the  process  does  not  tend  to 
gpoulaneous  cure.      In  complete  fistnhe   the  continued  entrance  of  infectious 
maUrial  from  the  Ixiwel  furnishes  a  constant  source  of  irritation.     The  fre- 
qwiitly  tortuous  and  rigid  fistulous  canals  are  nnfavoral*le  for  proper  drain- 
m.   The  action  of  the  sphincters  forbids  the  continued  rest  of  the  parts  nsu- 
iillv  [ipcessary  for  tlje  healing  jsroeess. 

SymptotfiS  and  Diugnosis  of  Fhtiila  in  Ajw. — The  severity  of  the  symj>- 
\nm  and  degree  of  annoyance  suffei*ed  varies  a  go<id  deal,  according  to  the 
cbracter  of  fistula.  The  incomplete  external  fistnhe  cause  often  merely  a 
mu'm  degree  of  discomfort.  The  patient  suffers  from  the  annoyance  of  the 
(Ikliarge  of  a  small  amount  of  pns,  he  has  some  itching,  irritation  of  the  skin, 
a  ^nsation  of  wetness,  and  slight  staining  of  the  ch>thing.  If  the  orifice  is 
|ilii^^^d,  he  will  have  some  pain  and  disci^mfort,  painful  defecation,  etc.,  until 
thesnjjdl  collection  ruptures  at  or  near  the  former  oritice;  some  pus  will  tlien  be 
feharged,  and  be  will  l»e  relieved,  and  remain  so  until  retention  again  occurs. 
The  winplete  fistuhc  are  still  more  annoying.  There  is  more  discharge  of 
frtw  and  feces,  sometimes  of  gas  tlnvuigb  the  fistula.  Pain  on  defecation^  irri- 
tatioa  of  the  skin,  and  soiling  of  the  clothing  is  more  marked.  The  ineom- 
plHt*  internal  fistuhe  are  characferized  often  by  more  or  less  interiuittent  symp- 
Unm^  ti*e  patient  will  suffer  fruni  more  or  less  constant  discomfort  in  the 
m^tum,  made  worse  by  defecation,  and  from  time  to  time  will  have  an  increase 
'»f  pain  and  discomfort  wlien  retention  *jf  pns  occurs  in  the  po<*ket,  accom- 
(lanied  by  tenesmus.  After  a  time  the  collection  will  discharge  itself  into  the 
rectum;  the  patient  will  pass  mncns,  pns,  and  sometimes  blood  in  considerable 
ijuantitv,  and  have  temporary  relief  The  diagnasis  of  fistula  in  ano  is  made 
from  the  history  and  Hie  exatui nation  of  the  anal  i-eglou  and  rectum.     In  the 
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ordinary  pyogenic  cases  the  external  orifice  is  often  very  small,  and  may  l^ 
represented  by  a  minute  dimple  or  pucker  in  the  skin,  perhaps  only  visib^, 
on  obliterating  the  cutaneous  folds  by  traction.     Pressure  with   one   fing^^ 
in  tlie  bowel  may  cause  the  escape  of  a  drop  or  two  of  pus  from  the  externa/ 
orifice.     Often  there  will  be  a  small  inflammatory  papilla  upon  the  skin  with 
a  minute  central  orifice.     In  tuberculous  cases  such  a  papilla  may  be  cro\nied 
with  typical   tuberculous  granulations.     A   finger  introduced   into   the  bowel 
often  permits  one  to  feel  one  or  more  hard  cords  leading  from  the  cutaneous 
orifice  to  some  ])oiut  in  the  mucous  membrane,  where  a  minute  depression  or 
a  papillary  hard  prouiinence  can  be  detected.     In  tuberculous  cases  the  internal 
orifice  is  often  at  the  bottom  of  an  ulcerated  area  of  some  size.     The  finger 
may  be  withdrawn  and  a  flexible  prolie  introduced  very  gently  through  the 
cutaneous  opening,  when  reintroduction  of  the  finger  may  permit  the  probe  ta 
be  felt  in  the  bowel  or  in  the  blind  external  fistula^  just  beneath  the  mucous 
membrane,  and  usually  this  will  be  at  a  point  opposite  the  upper  border  of 
the  external  sphincter.     The  blind  internal  fistuhv  may  sometimes  be  detected 
by  the  sense  of  touch,  sometimes  by  ins])ection  through  the  tubular  speculum 
of  Kelly   (sphinctoroscojie),  sometimes  only  under  a  general  anesthetic  after 
the  sphincter  has  been  dilated.     The  complicated  fistuhe  will  usually  require 
a  general  anesthetic  to  enable  one  to  trace  out  their  ramifications.     R.  T* 
Morris  is  in  the  habit  of  injecting  the  fistulous  tracts  with   plaster-of-Paria 
cream  at  the  time  of  operation,  thus  ]iermitting  an  accurate  dissection  of  their 
various  ramifications.     Dr.  Morris  informs  me  that  the  cases  suitable  for  this 
method    are   those:    (1)    Wliere   a   considerable   fistulous   pocket  exists.     (2) 
Where  the  fistulous  canals  are  fairly  wide.     (3)  Where  the  canals  can  be  kept 
free  from   blood — i.  e.,   blood   interferes  with   the   hardening  of   the   plaster. 
Tliey    may    l)e   washed    out   with    salt    solution   before    injecting   the   plaster. 
Personally,  the  diagnosis  of  fistula  in  ano  having  been  made  from  the  his- » 
tory,  the  presence  of  an  external  orifice,  and  by  digital  rectal  palpation,  I  prefer 
to  avoid  the  introduction  of  a  probe  until  the  patient  is  under  ether  and  readf'^ 
for  operation.     The  danger  of  septic  absorption  from  the  trauma  caused  Ij' 
the  probe  is  thus  avoided.     As  has  already  been  indicated  in  other  seetioBli. 
of  this  book,  the  use  of  a  probe  in  suppurating  sinuses  is  by  no  means  freSj 
from  risk.     This  was  pointed  out  by  Senn  many  years  ago.     When  a  fistukt 
exists  in  the  perineum  or  in  the  posterior  part  of  the  ischiorectal  region,  il|. 
may  have  originated  in  the  prostate;  much  more  rarely  from  disease  of  d«[ 
pelvic  bones  or  vertebra*.     In  these  cases  the  history  will  usually  enable  oMj 
to  exclude  ordinary  fistula  in  ano,  and  will  probably  point  to  some  entire^f*; 
different   ty]ie   of  disease — prostatic   abscess,   stricture   of   the   urethra,  sadOi 
iliac  or  Pott's  disease,  pelvic  abscess,  etc.     In  these  cases  introduction  of  i 
probe  at  the  time  of  operation  will  lead  not  to  the  rectum,  but  to  some  otl 
structure,  sometimes  high  up  in  the  pelvis.     The  nature  of  the  lesion  in 
given  case  must  be  determined  by  concomitant  signs  and  symptoms  to  be  fou 
described  under  appropriate  headings  in  this  book. 
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STRICTURE    OF    THE    RECTUM    AND    ANUS 

Xarrowing  of  tlie  anal  orifice  iiiaj,  as  already  inentiuut^d,  occur  raroly  as 
I  coogenital  condition,  Acqiiired  stricture  of  the  anal  orifice  may  follow 
wdiJenta]  wonnds  with  loss  of  substance  or  sloughing  of  the  tissues  bordering 
tfc  iiniLs  from  any  cause;  or  snrgieal  fi|ifTrttiuiis,  notably  Wbitclicad's  opcra- 
tioa;  further,  extensive  operations  for  fisiuia  in  mio  with  tlie  production  of 
Dttcli  eicatririal  tissue,  excessive  cauterizations  for  piles,  ulcers,  etc.,  gan- 
i»os,  ulcerative,  and  suppurative  prot^-sses  of  all  kinds  in  the  vicinity  of 
intis  may  be  followed  liy  stricture.  Further,  cancer  of  the  anus.  The 
is  of  the  condition  jti'csenfs  no  ilitficultie^i.  T!ic  individual  sutTers  from 
iihy  in  moving  the  bowels;  straining  is  neeessarv.  If  ulcerated  surfaees 
^pre^nt  there  will  W*  pain.  Tlie  uioVfUteuts  are  tajiclike  nr  smaller  than 
al  Physical  examination  with  the  linger  or  with  a  rectal  bongie  reveals 
lie  condition  at  ouee. 

Btrietnre  af  the  Rectum.-^Stricture  of  tlie  rectum   prober  is  nmch  more 

nt  ihan  stricture  of  the  anus.     The  causes  may  l:e  e.tirltisir — i.e.,  pres- 

u}»on  the  bow^el  from  without  by  tumors  or  exudates,  or  infrinsi(\  due  to 

tions  of  the  bowel   itself.      The  extrinsic  causes  seldom   lead   to   absolute 

rtrnction  unless  they  tinally  actually  involve  tlie  wall  of  the  gut — as,   for 

aple,  invasion  of  the  rectum  by  cancer  of  Hie  uterus  or  ovary.      Benign 

niyoniata^  ovarian  cysts,   etc.,   while  they  uuiy  ciimpreas  the   rectum 

realise  a  high  grade  of  conslijiation,  never  cause  absolute  closure  of  the 

The  chronic  forms  of  pelvic  peritonitis  witti  deust*  iuid  uuissivc  adhesions 

tke  piHiduction  of  much  new-formed  coiuie<"tive  tissue,   such   as  one  sees 

result  of  chronic  gonorrhea  with   pus  tubes,  ovarian  abscess,  etc.,  not 

ftieDtly  compress  the  caliber  of  the  bowel  and  iiroduce  obstinate  coustipa- 

i;  rarely  such  a  degree  of  compression  as  to  produec  symptoms  threatening 

stinal  olistruction,     A  similar  condition  may  occur  in  cases  of  tuberculous 

itonitis.     The  diagnosis  is  to  be  made  from  the  presence  of  a  ])elvic  tumor 

'i*xndate,  as  tlie  ease  may  be;  from  digital  examination  of  the  rectum,  and 

mspeetiou  of  the  interior  of  the  bowel   iu  the  knee-chest  position  after 

itrtMluetion   of  a   suitable   tubular   sjteeulum    illuminated   by   an   electric 

light,  etc.     The  introduction   of  bougies  in   these  cases  dws  not    usually 

accurate  informatiom     The   intrinsic  causes  of  stricture  df  the   rectum 

Fir^t   and    uiost   frequent,   cancer  ctf   the   rectum.      The   rare  Ciuigcnital 

ttifeif  of  the  bowel,  as  already  ilescribed.     The  stenoses  of  the  sigmoid  and 

produced  by  inflammation  in  acquired  diverticula  is  a  lesion  of  rather 

iwnirreriee,  to  which  tlie  attention  of  surgeons  has  been   attractcil   only 

the  last  few  years,     Isulated  cases  of  the  condition  liave  been  desrribed 

ime  to  time  by  Jones  in  1858,  by  LcM^mis  in  1877,  and  by  several  otiier 

Papers  were  read  on  this  topic  at  the  meeting  of  the  American 

ieal  Association,  in  1007,  by  0.  Brewer  and  ^fayo.     There  are  now  more 

liny  reported  eases.    Rotter  and  Crasser  obser%^ed  and  studied  four  cases. 
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Their  patients  died  as  the  result  of  acute  or  chronic  intestinal  obstruction,  ih 
diagnosis  being  only  made  after  death.  The  lesions  consisted  of  the  formatia 
of  numerous  small  false  diverticula  of  the  mucous  membrane  of  the  bowe 
(pelvic  colon  and  sigmoid  flexure)  projecting  into  the  mesentery,  followini 
the  course  of  dilated  mesenteric  veins,  owing  their  presence  in  these  cases  U 
systemic  venous  congestion  from  heart  disease,  accumulation  of  fecal  matter  in 
these  minute  pouches,  inflammation,  perforation,  and  the  formation  of  minute 
abscesses  and  suppurating  tracts  in  the  subserous  tissue,  and  especially  in  the 
intramesenteric  connective  tissues  of  the  bowel.  These  processes  resulted  finally 
in  the  prodnetion  of  much  scar  tissue,  involving  the  lumen  of  the  gut  over  aa 
area  varying  in  extent  from  5  to  20  cm.  The  mucous  membrane  of  the  bowel 
over  this  area  lay  in  creases  and  folds,  and  was,  with  the  exception  of  the  sitef 
of  the  minute  diverticula,  normal.  The  case  of  Dr.  C.  F.  Collins,  quoted  in 
speaking  of  Chronic  Obstruction  of  the  Large  Intestine,  was  doubtless  of  thii 
description.  In  some  of  the  reported  cases  a  peridiverticulitis  has  followed; 
with  the  formation  of  an  inflammatory  mass,  usually  upon  the  left  side  of  thi 
abdomen  and  low  down.  In  some  cases  perforation  and  diffuse  peritonitis  haw 
followed,  in  others  a  more  or  less  distinctly  localized  abscess.  It  is  scarce^ 
possible  to  make  a  definite  diagnosis  of  these  conditions  before  opening  tiw 
abdomen. 

A  variety  of  rather  unusual  traumatic  causes  may  produce  stricture  of  tin 
rectum:  Sloughing  of  the  mucous  membrane  of  the  bowel  following  labor 
traumatisms  with  loss  of  substance  of  the  mucous  membrane;  cauterizatio« 
with  boiling  water,  or  the  accidental  injection  of  caustic  fluids  into  the  rectum 
These  are  true  cicatricial  strictures,  and  vary  in  form,  situation,  and  extent 
according  to  accidental  conditions.  The  strictures  produced  by  malignant  dii 
ease  are  described  under  Cancer  of  the  Rectum. 

Inflammatory  Strictures  of  the  Rectum,  due  to  Chronic  iNFLAift 
MATORY  Lesions  of  the  Mucous  Membrane  of  the  Bowel. — The  foUof^ 
ing  causes  of  inflannnatory  stricture  of  the  rectum  may  be  enumerated:  Sia| 
pie  chronic  catarrhal  inflannnation,  gonorrhea  of  the  rectum,  tertiary  syphiSi^ 
very  rarely  tuberculosis;  dysenteric  ulceration,  believed  at  the  present  tinil 
to  be  a  rare  cause ;  other  possible  causes  are  mentioned  by  various  observew. 
pressure  ulceration  of  tlie  bowel  by  hardened  masses  of  feces;  rupture  of« 
abscess  of  Bartholin's  gland  into  the  rectum.  Recently  I  have  observed  a  rilf 
shaped  stricture  of  the  rectum  just  above  the  external  sphincter  following  d| 
rupture  of  a  prostatic  abscess  into  the  bowel.  The  stricture  at  the  present  tidj 
is  not  tight  enough  to  produce  marked  symptoms.  It  admits  the  termifli 
phalanx  of  the  index  finger.  The  situation  of  stricture  of  the  rectum  is  vm 
ally  low  dowTi  near  the  anus,  more  rarely  two,  three,  or  four  inches  above 
point.  The  strictures  are  usually  single,  and  vary  in  length  from  a  nar 
ring  a  quarter  of  an  inch  wide  up  to  tubular  strictures  several  inches  long,  < 
even  involving  the  entire  rectum  as  far  as  the  sigmoid.  The  caliber  of 
stricture  varies,  as  in  other  cicatricial  contractions  of  mucous  canals,  with  I 


STRTCTITKE   OF   THE   RECTUM  AKD   AKUS 


241 


j«j.  Diiring  its  early  stages,  wLile  the  inflauiinatory  process  baa  not  as  yet 
ended  in  the  production  of  massive  iireas  of  sear  tissue  involving  all  the  coats 
of  the  gut,  the  narrowing  will  be  sliglit,  but  the  end  result,  from  whatever 
ciUM*  the  strieture  has  oeeiirredy  is  the  same*  The  rectiiin  is  converted  througli- 
out  a  greater  or  less  extent  of  its  lengtli  into  a  rigid  tul>e  of  sear  tissue,  through 
which  extends  a  eanal  admitting  a  finger,  or  in  extreme  cases  bo  small  that  a 
uterinf  SuuntJ  passes  only  with  difficulty.  The  mucous  menjhrane  Mow  tlie 
stridurc  is  always  in  a  state  of  ebronie  inflauuuation;  fissure  of  the  anus, 
iibsrt*8ses,  and  fistuhe  are  fi-equent  eouiplications.  It  is  believed  that  syphilis 
and  gimorrhea  of  the  reetuni  are  the  most  frequent  eanses  of  stricture,  and 
giore  diese  lesions  of  the  rectum  are  far  more  eonnuon  in  women  than  in  men 
we  find  strielui*e  of  the  rectum  nearly  five  times  as  fre(|uent  in  the  female  sex. 
Symptoms  and  Diagnosis  of  Inflammatory  STRicTLrRE  of  thk  Kec- 
TCM.^In  every  ease  there  will  lie  a  history  of  chronie  catarrhal  inflammation 
of  tlie  rectum.  Tu  reeapitulale  t!ie  symptoms  of  this  <lisease,  they  are  the 
di«:brge  from  the  rectum  during  defecation  of  mneus  and  ^ms,  sometimes  of 
tloof],  usually  pain  and  reettd  tenesmus.  The  discharge  of  pus,  etc.,  is  e8|>e- 
cially  Botieeable  in  the  morning  stool,  and  tlie  patient  is  obliged  to  evncuate 
the  bowel  at  once  upon  rising  in  the  morning.  If  no  considerable  discharge 
of  pus  and  mucus  occur  alone,  the  movements^  if  solid,  will  l>e  found  coated 
with  mucus  and  ]his.  As  the  disease  progresses  and  the  bowel  becomes  nar- 
row, the  patient  will  suffer  from  increasing  dilfieulty  in  defecation.  Straining 
at  stoolj  constipation,  only  relieved  by  kee|ung  the  stoola  fluid  or  se^misolld, 
will  occur,  alternating  in  some  cases  with  dianrhea.  The  sluqie  of  the  stools 
ni«T  te  changed.  If  the  stricture  is  low  <lown,  they  may  be  lajjelike,  or  at 
leist  of  very  small  size.  If  higher  up,  the  stools  may  resemble  the  droppings 
of  goats  and  deer- — i.  e.,  suioll  cvlintlrical  or  ovoid  musses.  In  other  cases 
ft  bill  the  slrieture  is  above  the  pmpulla,  feces  will  jiccumulate  in  the  ampulla, 
and  tie  discharged  per  anum  of  normal  size.  As  the  result  of  the  accumulation 
of  fwal  matter  in  tlie  colon  above  tlie  stricture,  rlilatolifui  of  the  bowel  often 
occurs^  ami  the  absorption  of  retained  decomposition  products  leads  to  <listurb- 
juicesof  rligestion,  a  coated  tongne^  gastric  dyspejjsia,  headycbes,  a  foul  breath, 
na«i«a,  and  a  tympanitic  belly.  Colicky  pain,  often  attended  by  subjective 
scmatinns  of  increased  peristalsis  and  iiudiltle  gurgling  in  the  ImiwcISj  is  a  com- 
mon symptom,  anemia,  and  not  infrequently  a  sallow  and  cachectic  appenrance 
iif  the  cDnutenanee,  suggesting  malignant  disease,  A  condition  very  sitijgcsfive 
itf  ilriciure  of  Ihe  rednm  or  of  mnrfr  isi  rlrronic  diarrhea  of  a  ji^'ruUar  type. 
Warn  patients  have  frequent  small  diarrheal  movements,  preceded  b\  rectal 
pain  ttiul  tenesmus.  The  stools  are  small  and  w:itery,  iind  iire  mixed  with 
nniciiin  and  pus,  sometimes  a  little  blood.  Pain  of  a  <listmssing,  even  agonizing, 
character  preeedeSj  accompanies,  and  may  fid  low  each  movement.  When  the 
itrictiire  involves  the  level  of  the  s^ibincter,  incontinenee  of  feces  may  be  pres- 
ent The  course  of  the  disease  is  exceedingly  chronic^  extending  often  over 
many  years,  and  slowly  growing  worse.      If  not  relieved  by  ojH^ration  these 
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patients  may  die,  exhausted,  of  chronic  intestinal  intoxication,  of  intestine 
obstruction,  or  of  some  complication  or  intercurrent  disease — pneumonia,  fo 
example — or  if  the  stricture  leads  to  perforation  and  the  formation  of  peri 
rectal  abscess  and  sinuses,  they  may  die  of  chronic  septic  absorption.  Th 
diagnosis  of  stricture  of  the  rectum  is  very  simple,  if  the  stricture  is  neu 
the  anus.  If  high  up,  so  that  the  narrowed  portion  is  beyond  the  reach  of  the 
finger,  it  may  not  be  so  easy.  In  the  former  group  of  cases,  given  a  histoiy 
of  chronic  rectal  catarrh,  together  with  the  group  of  symptoms  just  outlined, 
the  digital  examination  of  the  rectum  reveals  the  presence  of  an  obstructiott 
of  a  dense,  hard  cicatricial  character  at  once.  Inspection  through  the  sphine- 
teroscope  reveals  a  chronic  inflammation  of  the  bowel  below  the  stricture,  often 
with  a  thickened  granular  mucous  membrane.  The  dense  white  scar  tissue  of 
the  face  of  the  stricture  itself,  often  funnel-shaped  and  denuded  of  mucous 
membrane  and  quite  typical  of  an  exceedingly  chronic  inflammatory  process 
in  its  end  stages,  is  readily  distinguished  from  cancer,  the  characters  of  the 
latter  being  a  rough,  nodular,  bleedingy  ulcerated  surface,  often  sloughing  and 
putrid ;  marked  hemorrhages  in  ninety  per  cent  of  the  cases,  the  age  of  thfl 
patient  and  other  characters  to  be  described  under  Cancer  of  the  Rectunu 
In  the  cases  of  deep-seated  stricture  of  the  rectum — i.  e.,  beyond  the  reach  ol 
the  finger — there  are  two  methods  of  examination,  either  or  both  of  whidi 
may  be  useful:  First,  examination  of  the  rectum  with  bougies  and  similil 
instruments.  Second,  examination  with  the  proctoscope  or  sigmoidoscope  re- 
spectively. As  already  suggested,  digital  examination  with  the  patient  in  the 
erect  or  squatting  ix)sture,  while  he  is  told  to  bear  down  and  strain  as  hard  ai 
may  be,  enables  the  surgeon  to  reach  an  inch  or  more  farther  up  the  bowel 
Examination  with  bougies  may  be  conducted  with  the  patient  in  the  left  lat* 
eral  (Sims's  position)  or  in  the  lithotomy  position  with  elevated  pelvis.  Tb 
bowel  should  be  washed  clean  before  the  examination  is  made,  and  if  the  strifr 
ture  be  very  narrow  the  amount  of  fluid  readily  injected  may  give  the  surgeot 
a  general  idea  of  the  site  of  the  stricture,  or,  on  the  other  hand,  may  rendflf 
it  more  or  less  probable  that  no  stricture  is  present  in  the  rectum  at  all.  A 
yariety  of  bougies  are  used  in  examining  the  rectum.  The  most  useful  ii* 
cylindrical  met^il  bougies  with  a  curve  corresponding  to  the  anterior  surfaei 
of  the  sacrum,  Crode's  rectal  bougie,  and  olivary  bougies  of  various  8i«l 
made  of  hard  rul)l)er  or  metal,  so  that  they  may  be  boiled,  on  long  handiel 
of  whalebone  or  flexible  metal.  The  several  sized  olives  may  be  screwed  (M 
the  same  handle.  These  are,  in  fact,  the  bougies  a  boule,  such  as  are  u«4 
for  the  detection  of  urethral  strictures  and  in  examining  the  esophagus,  bat 
of  larger  size.  The  diameter  of  the  various  cylindrical  and  olivary  bou^ 
may  vary  from,  say,  a  20  French  sound  up  to  an  inch.  When  using  the« 
they  should  be  sterile  and  well  lubricated.  The  soft  rubber  and  silk  bouglei 
saturated  with  shellac  or  some  similar  substance  are  less  useful.  They  Hi 
soon  destroyed  by  boiling,  and  do  not  transmit  so  well  to  the  hand  holdiif 
them  the  sensations  from  which  the  physical  conditions  of  the  bowel  may  b 
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'erred*     In  paseing  bougies  for  the  diagnosis  of  stricture  of  the  rectum  it 

is  better  to  avoid  the  use  of  au  anesthetic,  for  the  reason  that  the  seusations 

kl  the  patient  are  a  vahiahle  guide  to  the  seat  of  uleers  and  painful  ]:ioints; 

further,  that  the  surgeon  will  be  less  likely  to  use  undue  force,  and  thus  pos* 

IsiUy  wound  or  even  })crff>rate  the  wall  oi  tlie  bowel  sometimes  weakened  by 
ulceration  and  intlamnnitirm*  The  utmost  gentleness  should  be  used  in  their 
intmdiietion,  and  the  surgeon  should  remember  that  a  mere  sense  of  ohstrue- 
tioQ  met  with  by  no  means  indiciUes  a  stricture:  such  may  be  and  often  is 
due  to  catching  tlie  piint  of  the  instrument  in  a  fold  of  mucous  Tiiendirane  or 
■  to  an  improper  direction  given  to  its  point  If  obstruction  is  met  with  the 
instniment  should  be  withdrawn  a  little,  the  direction  of  its  point  changed 
gligbtly,  and  again  advanced.  Here,  as  in  the  urethra,  the  examination  should 
be  commenced  with  a  large  instrument,  since  such  au  one  is  much  more  less 
apt  to  catch  in  a  fold  of  mucous  tnembraue,  and  if  that  fails  to  pass,  smaller 
insmiiTients  may  he  substituted  until  one  is  found  which  engages  and  passes 
thnnigh  the  stricture.  Once  through  the  strictnrej  the  instrument  is  felt  to 
be  iinnly  grasped,  and  motion  in  either  direction  is  restrained  by  the  firm 
cicatricial  mass  surrounding  it.  Thin  is  the  diagnostic  sign  to  be  soufjhi^  and 
tpithmt  it  the  diagmms  is  not  made.  In  the  case  of  olivary  iKiugies,  the 
btniment,  once  through  and  lieyond  the  stricture,  can  be  moved  freely  in  the 
bowpl  jiIkivc,  but  when  withdrawn  it  a^ain  falls  within  tlie  grip  of  the  rigid 
stridure,  wliich  il  passes  with  a  dislinct  sense  of  resistance,  as  though  riding 
over  a  btimp — if  I  may  use  the  expression  which  appears  to  me  to  convey  most 
aeciiratcly  the  sensation  transtuitted  to  the  hand.  By  means  of  olivary  Iwugiea 
the  length  of  the  stricture  may  l)e  detected  quite  accurately.  The  late  F.  N. 
Otis  devised  an  instrument  for  measuring  the  length  and  caliber  of  rectal 
ures  identical  in  principle  and  construction  W4tli  hia  well-known  urethrom- 
tter  (see  ITrethra),  but  ("f  larger  size.  It  was  a  useful  instrument  in  s|>ecial 
cases ;  but  the  olivary  bougies  answer  vvpry  purfMJse,  In  order  that  no  mistake 
iniybe  made,  it  is  wxdl  to  n^|>eat  the  examination  w^hen  any  doubt  at  all  exists 
as  to  the  presence?  of  true  stricture.  By  the  use  of  the  pnwtoscop*/  also  the 
diagn*>sis  of  stricture  of  the  i*ectuni  may  be  made  (piite  accura(cly,  and  the 
eharocter  of  the  stricture  studied.  Thus  we  may  often  readily  differentiate 
strictures  due  to  extrinsic  causes,  adhesions,  tlie  presence  of  tumors,  etc.,  from 
those  due  to  disease  of  the  wall  of  the  gut  itself.  Rarely,  as  in  a  case  mentioned 
by  Kelly,  a  combination  of  the  two  causes  may  be  present.  In  this  ease  a  large 
tubal  abecess  had  ruptured  into  the  rectum,  at  the  same  time  causing  stricture 
by  pressure.  The  examination  is  made  in  the  knee-chest  position,  as  already 
<lescribed. 

HEMORRHOIDS   (PILES) 

The  word  hemorrhoids,  which  signifies  something  from  which  blood  flows, 
Is  the  name  given  to  a  very  common  disease  of  the  blood-vessels  in  the  vicinity 
nf  the   anus,   the   most   characteristic   symptom   of  which   is   bleeding.      The 
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lesion  of  the  disease  is  a  dilatation  of  the  veins  of  the  hemorrhoidal  plexiis^^ 
inferior  or  superior,  or  both.     The  most  recent  investigations  into  the  pathology 
of  the  condition  seems  to  indicate  that  in  many  cases,  at  least,  hemorrhoids  91& 
true  cavernous  angiomata  attended  by  the  formation  of  new  blood-vessels  im. 
and  beneath  the  mucous  membrane  of  the  bowel,  and  not  merely  a  varico» 
condition  of  the  hemorrhoidal  veins,  as  was  formerly  supposed.     Clinically  two 
forms  of  the  disease  may  be  distinguished,  although  both  are  often  associated 
in  the  same  case,  external  and  internal  hemorrhoids.     They  differ  in  situatioa 
and  symptoms.     External  hemorrhoids  develop  in  the  inferior  or  subcutaneoiw 
plexus  of  hemorrhoidal  veins,  those  emptying  into  the  internal  pudic  veins,  and 
thence  into  the  inferior  vena  cava.     These  veins  lie  beneath  the  muco-cutaneous 
covering  of  the  anal  orifice,  internal  to  the  external  sphincter,  and  the  plexiis 
extends  up  the  bowel  as  far  as  tlie  so-called  white  line  already  mentioned,  or 
opposite  to  the  lower  border  of  the  internal  sphincter.     The  internal  hemor- 
rhoids lie  in  the  submucous  tissue,  and  consist  of  veins  belonging  to  the  superior 
hemorrhoidal  plexus,  above  the  external  sphincter.     They  frequently  occupy 
the  situation  of  the  columns  of  IMorgagni.     A  hemorrhoid  or  hemorrhoidal 
nodule  consists  of  more  or  less  diluted  veins,  sometimes  distinctly  varicose  and 
with  lateral  diverticula  and  pockets  of  various  shapes  and  sizes  embedded  ia 
a  connective-tissue  framework  and  covered  by  skin  or  mucous  membrane,  as 
the  case  may  be.     The  internal  hemorrhoids,  being  covered  with  mucous  mem- 
brane, show  the  presence  under  the  microscope  of  numerous  dilated  capillaries 
u|X)n  their  surfaces.     The  veins  which  go  to  make  up  an  internal  hemorrhoid, 
are  usually  much  more  numerous  than  is  the  case  with  the  external  kind,  andl 
the  veins  of  the  former  are  smaller  and  do  not  exhibit  such  marked  deformities 
in  shape.     Although,  as  stated,  modern  pathology  groups  many  cases  of  hem- 
orrhoids, notably  of  the  internal  type,  with  the  cavernous  angiomata,  many  ■ 
external  hemorrhoids  and  those  internal  hemorrhoids  which  are  caused  purely^ 
by  venous  congestion  due  to  the  pressure  of  tumors,  to  pregnancy,  to  cirrhosis # 
of  the  liver,  heart  disease,  and  similar  conditions,  are  probably  merely  varicoeap 
dilatations  of  preformed  veins.     The  causes  of  hemorrhoids  are  first  and  fore- 
most constipation  and  straining  at  stool.     The  veins  being  valveless,  a  consid* 
erable  weight  of  blood  must  be  maintained  between  the  anus  and  the  liver,  audi 
this  predisposes  to  dilatation.     The  erect  posture  of  human  beings  is  suppose!; 
to  account  for  the  much  greater  frequency  of  hemorrhoids  in  man  than  in  tl* 
lower  animals.     Anything  which  interferes  mechanically  with  the  return  of; 
blood  through  the  portal  system,  the  gravid  uterus,  tumors  of  all  kinds  in  tlH 
pelvis  or  in  the  abdomen,  or  inflammatory  exudates  which  press  upon  the  veil* 
of  the  portal  system,  may  produce  hemorrhoids,  and  further  general  distuilh 
ances  of  the  venous  circulation,  such  as  follow  chronic  disease  of  the  heartS 
and  lungs.     Hemorrhoids  are  extremely  common  among  civilized  races,  andj 
it  is  said,  very  rare  among  savages.     The  disease  occurs  for  the  most  part  dw-l 
ing  adult  life,  and  is  rare  in  children.     It  is  more  frequent  in  men  than  itti 
women.  ^ 
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^raptoiM  and  Biag^nosis  of  External  1IemorTlioids.^Extornal   lipioorrlioids 

[iormrimiors  visil)le  upon  ins|x*ctIori  of  the  aiuil  re^n(in.     Tlioy  vary  in  size 

rhat  c>f  a  bird  shot  to  tinnors  as  large  as  the  last  joint  of  one's  finger. 

recent   they   are   bine   in   color   inid    arc   se.ssile,    «hc  hriKul   base   being 

hI  U>  the  inneoeutaneons  snrfnee.     Wlien  olrlrr  the  intefzmnent  bec'onies 

lltirkptitHf  by  attacks  of  inflanniialicm,  and  fbc  eharacteristie  blue  color  of  tlie 

llwd  islrimmering  ihrongh  the  thin  walbd  vessels  is  b»st.     When  recent  they 

|ffirT»*jise  in  si^e  when  the  patient  strain?^  d<»wn\varJ  ur  sf|iiatSj  diniinisli  in  .size 

Itt  pn-s^iire,  btit  are  n^t  rc*lncil»le  inio  the   bnwcL     Tlie  symptoms   |>ro(liir'i*d 

'  rxteraal   heniorrhfaMs  ^ire   usually   cmly    niarkcfl    when   a    thrombophlebitis 

|cR:nr^  in  llie  dilated  veins*     Siieii  a  cnnditinn  is  known  as  an  a/iark  uf  hnuor- 

The   nodule  or  noiltiles   becnme  swoben,   teniler,   and   very    painful; 

^ may  lie  a  sen**ation  of  throbbing  felt  in  tlie  jierinennr;  there  is  freijuenlly 

acKlic  contraction  of  the  sphineter  muscle,  and  often   the   patient   has  a 

■lion  as  though  there  were  a  foreign  h{x]y   in  the  anus.     The  diagnosis 

lim  ppadily  made  by  inspection.     In  most  eases  tlie  attack  of  intbmunation 

in  a  few  days,  and   leaves  merely  a  soft  or  somewliat   firm  tab  of 

nl  skin  at  the  margin  of  ihe  anus,  most  frequt^illv  at  the  |X)stenor  cran- 

nrc.     In  other  cases  the  inflauuuati<m  ends  in  su|>[iuration^  tlie  funuation 

Fan  abscess  which  rnptnres  or  is  incised*     Snch  an  abscess  may  leave  a  pain- 

ffi^ire  of  the  anus  Unbind. 

Bfaptoins  and  Diagnosis  of  Internal  Hemorrhoids.— The  svuiptoms  of  inter- 
I  li^mnrrhoids  are  quite  fliffereiit,  Tliey  fnrm  solitary  or  more  often  luulti- 
^iBsile  soft  tumors  within  the  rectum,  Tliere  may  be  but  one  such  tamor^ 
fifi  many  instances  there  will  le  an  entire  eircle  of  hemorrhoidal  nodules 
fffc  level  of  the  lower  jjorder  of  the  internal  sphincter  muscle.  In  a  good 
ll/ casc^  internal  hemorrhoids  produce  scarcely  any  symptoms  at  all.  The 
Bf  may  simply  have  an  oecasiona]  sense  of  slight  fnllness  or  ilismmfort 
\^  rectum,  n(»tably  when  at  sttwl,  with  f>erliaps  a  very  little  bleeding  from 
^lo  rime.  In  other  cases  the  symptoius  will  be  more  nuirkcd.  The  most  im- 
Tjt  '  fnm  of  internal  hemorrhoirls  is  litec(h"ug.     The  l>l(H'ding  fw*eiirs  diir- 

[0-  II  or  thereafter.     It  may  be  very  small  in  ainouint,  scan^ely  uotii-e- 

CT  VAfty  amonnt  to  a  feaspormful  or  so,  nr  in  toiue  cases  the  patient  may 
from  very  severe  hired ing  iudec^d.  Even  a  small  amount  of  blood  if 
at  every*  defecation  will  produce  in  time  a  profound  degree  of  ancuua, 
some  of  the  most  anemic  individuals  I  have  ever  seen  ha%'e  been  cases 
Jelled  internal  hemorrhoids.  The  mucous  meud»rane  covering  the  hem- 
aids  is  usually  very  thin,  coTdains  dilated  capillaries,  is  fre^piently  in  a 
of  catarrhal  inflammation,  and  bleeds  at  tlie  slightest  ttuieh.  In  the  bad 
if  the  patient  lieeomes  eonsfi|ui!er|  and  is  idiliged  t*i  strain  violently,  one 
ore  of  tlie  dilated  veins  may  Ih^  ruptured »  and  a  hemorrhage  may  ocfur  so 
jis  to  threaten  the  patient's  life.  Another  important  symptom  of  internal 
rh^ids  IS  their  tendency  to  become  prolapsed  during  defecation.  In  some 
line  or  more  of  the  tumors  will  escape  every  time  the  patient  has  a  move- 
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ment  from  flip  bowels  nnd  will  \mve  to  be  replaced.  In  cither  cases,  an2 
bly  if  the  hemorrhoids^  are  iiirilliple,  they  will  heeonie  prolapsed  as  the  i 
of  straining  and  be  canght  below  the  grasp  of  tlie  external  sphincter*  m 
they  cannot  1h?  returned*  Interfert^nee  M-illi  the  venous  circulation  cause 
hemorrhoids  to  t^weil;  they  sonietimcs  become  infected  and  inflamed,  and 
even  undergo  suppuration  or  gangrene.  Under  these  conditions  very  si 
local  and  constitutional  symptoms  uiay  occur.  The  hemorrhoids  lie<'onit 
seat  of  a  septic  throndiophlebitis^  the  patient  snffers  froui  fever^  prostra 
the  swelling  at  the  anal  orifice  may  be  so  great  that  defecation  is  seri* 
interfered  with,  so  that  nausea  and  vomiting  and  distention  of  the  bowel 
occur.  In  addition,  these  patients  suffer  from  agonizing  pain  and  a  con 
desire  In  defeeate.  Upon  insjx^ction  one  sees  the  anal  orifice  everted  and 
rounded  bv  a  row  of  eroded  rcddish-bhic  inflammatorv  tumors^  intensely  « 
five,  and  wliiHi  bleed  readily.  Occasionally  the  entire  mass  becomes 
grenousj  the  piles  slough  away  and  leave  an  ulcerated  surface  behi 
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may  heal,  prnducing  a  kind  of  natural  cure  of  the  disease,  or  may  lead 
formation  of  chronic  ulceration  or  to  stricture  of  the  anus.  Pyemia  and 
in  these  cases  is  not  a  \'ery  rare  occurrence,  I 

Nearly  all  the  cases  of  internal  hemorrhnids  which  give  ris<A  to  a! 
Bymptoms  are  accompanied  by  a  chronic  catarrh  of  the  rectum  w^itli  the  pi 
of  mncns  and  pus,  rectal  tenesmus,  and  the  symptoms  already  described 
discussing  this  condition. 

The  diagnosis  is  usually  easy.     In  the  external  variety  inspectio] 
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acaJ  jTpon,  together  witb  the  eliaractcristic  sjmptonis,  is  nil  tliat  is  necessary, 
internal  bemorrlioids  can  tisiiullj  be  diagnostieatetl  from  the  history  of  bleed- 
ing jind  of  the  prolapse  of  the  hemorrhoidal  timior8  during  defeeation.     In  order 
to  Trader  the  diagnosis  eertain  the  surgeon  during  his  exaininaJion   requests 
tlif  patient  to  bear  dowTi  and  at  the  same  time  gently  sjireads  with  liis  fingers 
!te  juial  oritiee.     This  is  usually  suffieient  to  cause  one  or  more  of  the  hemor- 
rWds  to  protrude.     If  not,  the  patient  may  l>e  requested  to  assume  a  sqiuU- 
ting  pf>sjt ion  and  to  strain,  when  the  tunu^rs  will  usually  prntrude.      It'  tins 
im  not  suffice  the  finger  may  he   inserted   into  the  reehun,   and   while   tlie 
pitipnt  strains  the  surgeon  makes  berkoning  motions  with  his  finger  and  coaxes 
nop  of  the  hemorrhoids  out  of  the  anus;  or  tlie  patient  may  he  given  a  small 
iajeftion  of  glycerin,  or  a  glyeerin  su|q>ository  may  be  introduced   into  the 
fprtiuu,  and  the  patient  be  directed  to  sit  for  a  few  UK^ments  upon  the  water- 
Rei^tal    palpation   sbunld    never   be    onntted    in    these   cases,    Ix^cause, 
-     the  diagnosis  of  hemorrhoids  may  be  plain  enough,  t!iey  are  often 
w»raplicated  by  other  and  njore  important  diseases:  caneer  or  stricture  of  the 
t^'*Tim>.  or  polypi.     It  is  by  no  means  easy  to  feel  a  nnn  in  flamed  internal  heiu- 
^'irhoid  by  sinjple  palpation  with  the  finger.     In  ease  the  hemorrhoids  cannot 
f*  made  to  uppear  at  the  anns,  a  tubular  s|>eeulmn  mny  he  inserted,  when  the 
'f^d,  blue,  spmgydooking  masses  which  constitute  an  internal  pile  will 
-".ily  visible.     In  order  to  estimate  the  exact  size,  nuTniH?r,  and  situatirm 
•'f  interaal  heiuorrhoids  not  already  prolaj^sed,  it  is  frequently  necessary   \v 
Mminiater  a  general  anesthetic  anrl   to  dilate  the  sphincter,   when   the   nmrli- 
r  entirely  evidejit.     When  a  patient  presents  himself  with  intf^rual 
it  is  always  wise  to  s<H'k  some  general  *>r  local  cause  for  the  enn- 
ditionti  tumor  in  the  }>elvis,  pregnancy,  cirrhosis  of  the  liver,  heart  disease, 
'^  tomt  other  condition  which  tends  to  create  venous  congestion. 
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f'ader  a  variety  of  eonrlititjns  the  mucous  membrane  of  the  anus  may  pro- 
W^  notably  when  thickened  nr  inflamed,  as  luis  already  Fieen  described  under 
if'Tnorrhoids,     As  was  stated   in  speaking  of  the  anatomical  {^culiarities  of 
I  tk*  irx'f um,  the  mucous  membrane  of  the  bowTl  is  hut  loosely  attached  to  the 
IfBLititieoiis   tissue,    so   that   prolapse   very   readily   occurs.      As   the    result   of 
amatory  processes  and  of  straining  at  stool  this  cimnection  uuiy  become 
further  loosened,  so  that  the  prolai)sc  becnnies  more  and  more  extensive.     It 
i-nstoinary  to  distingnisli  between  prolapse  of  the  anal  mucous  membrane 
pc)  prolapse  of  the  rectum,  in  which  the  entire  bowel  may  protrude  through 
lus.  carrying  w^ith  it,  as  already  descrilHHl,  a  p<»urh  of  peritoneunu     Pro- 
of the  anus  and  rectum  occurs  much  more  freqtiently  among  children 
aniong  adults.     The  causes  are,  first,  that  the  attachments  of  the  rectum 
mnch  less  firm  in  children ;  further,  that  the  course  of  the  bowel  in  infants 
firefy  Dearly  straight,  instead  of  cun^ed,  as  in  adults,  and  that  children  are 
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iniioh  iTinrc  in  the  !ifil>it  of  strniiiiiig  at  stoo]  virilently,  and  are  very 
suffer  from  clironie  diarrhea  niid  rec*Uil  tenesmus,  caused  by  the  pri 
catarrh  «»r  worms  or  other  soiirees  of  irritation.  During  middle  life 
of  the  reetnin  is  ran^  except  in  thf^se  individuals  who  have  lost  their  l 
tone,  or  who  have  heeonie  ema<'iated,  or,  as  is  the  ease  with  women  % 
borne  many  eliildi-en,  when  the  integrity  of  the  miiseular  and  ligameuto 
tures  of  the  perinenm  has  lieen  destroyed  by  lacerations  dnring  labor, 
age,  also,  when  all  the  tissues  nre  rehixc^d,  prolajtsie  of  the  rectum  is  no 
nmn.  Any  of  tlie  conditions  whicli  |irudiiee  rectal  tenesrtjns,  such  a 
rhoids,  acute  catarrhal  inflaminatifm  *if  the  n-ctiim,  byj>ertr<:»phy  of  the 
eystitisj  stone  in  the  bladder,  inflanuiuitiun  <»f  llie  p interior  urethra,  a] 

]K»se  to  prolapse  of 
I  urn.  The  disease 
comes  on,  at  least  ii 
by  degrees ;  in 
sometin^es  iptite  s 
as  the  result  of  stri 
sfool  during  acute  ( 
etc.  WIm'U  it  oecw 
iially  a  snudl  ])ortioi 
tlic  mucous  njcmhr 
triides  at  first,  and  i 
rephiced.  If  the 
cause  continues,  the 
i)ceumes  more  an 
uuirkcd  as  time  { 
until  it  may  beco^ 
extensive  indeed,  i 
ject  til  rough,  tlie  ann 
lier  n(  iuefics.  \\ 
prolapse  ^►ccurs  sudd 
the  sphincter  muscle 
intact,  venous  eongei 
swelling  of  the  ho' 
occur,  go  that  its 
ment  may  he  dif 
even  impossible.  Ti 
cases  ulceration  and  even  gangrene  of  the  entire  prolapsed  portion  of 
occur,  sometimes  with  ^leatb  from  general  j>critonitis  or  from  septicei 
Diafjnosis  of  Prolapse. — The  diagnosis  is  entirely  simple  and  eaB 
confounded  with  intussusception,  the  difTerenc-e  being  that  in  prolap 
anus  and  rectuin  the  skin  of  tlie  ana!  orifice  passes  directly  on  to  tbi 
membrane  of  the  bowel,  w^bereas  in  those  cases  of  iniussusception  wl 
trude  tJirongb  the  anus  it  is  always  possible  io  introduce  a  finger  or 
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Fig.  3*>, — Prolapse  of  the  Rkcti^m. 
{Collection  of  Dn  Charles  L.  Gibs4on,) 
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wfuvrfi  the  prolapsed  htfwd  and  ihe  anal  margin.     Upon  insppetion  a  saiisage- 

sbapeii  fimior  is  seen  protniding  from  tlie  aous  covered  by  reddened  and  con- 

^stod    mufous     membra  nt\ 

H  the  prolapse  lias  existed 

f'»r  scuiie  time  or  Vims  become 

I'limnie   tlie   surface   of    the 

mii(»oii9    membrane    will    U^ 

in  a  ^tate  of  inflanimalion, 
scmietiines  of  nleeratiou.  lii 
some  cases  the  mucous  iiieni- 
Itntne*  if  l<^>ng  exposc:^<l  lo  the 
jijr^  will  liave  become  thick- 
HJed,  tougliened,  and  inseii- 
^itiv^^.  At  the  aj)ex  of  the 
^aii«.n|Zt»-*haped  tumor  will  be 
foua*l  tlie  orifice  of  tbc  iKnvrL 
flie  couditbni  wlieii  the  pro- 
lapM*  i-^  com  pit' te  is  always 
atteiitlcil  by  iucoutiTiencc  of 

fpjijs.     In  recent  <?ases  it  h 

u*.u;i11y    jK^ssihlc    to    reduce 

\\k  prolnpsed  Iwnvel  by  snit- 

ttUe  iiiftiii|tnIation.   In  clu'on- 


FlU.  37. — PnOLAPHK  OF  TMK  RKCTtTM  AMI   ExSlROPIiY  OK  THi3 

Bladder,     (New    York  llDspital,  service  of   Dr,   Frank 
Harik'y.) 


it'  cas^'J*  adhesions  may  have 
fiffTiitHl  hctwecn  the  [jrolajised 
jieritmK'jd  layers,  siicli  that 
fcdnelion  may  l)e  impossible.  In  tbc  most  severe  cas<-s,  coils  of  small  inlcstine 
nm  bt'  iiicln<h'd  in  the  tiniior,  and  these  may  lie  adherent.  When  tliis  c^ondi- 
ijon  is  present  tbc  tmrmr  may  l>e  resonant  upon  percussion,  and  gurgling 
^ond$  may  W  prudiiccJ  by  njanipulation. 


THE  TUMORS  OF  THE  ANUS  AND  OF  THE  RECTUM 

I^Jjo    cfmimonest  form  of  iM^nitrn  tinnor  of  (be  anus  is  papilkmia,  the  so-called 

punied      condylonia  or  acuminate  wart.     The  occurrence  of  these  ])apilhniuita 

iii*arl^  always  due  (o  the  presence  of  some  irritating  discharge  eitht^r  from 

nhe  Vagina  or  from  the  rectum;  in  %vonicii  from  the  irritation  of  the  skin  of 

rllic  })ef  iiienm,  produced  by  gonorrhea,  altliongh  <»ther  irritating  discharges  are 

i^^apuMo     *t{  producing  acmuinate  warts  as  \s(*ll.     Owing  ti*  lliis  (wn-uliar  method 

I***  eBii&otion  the  disease  is  nmeh  mure  frequent  in  women  than  in  men.     Often 

1  ^n  addi  titm  to  the  fonnati<in  of  these  warts   in  tbc  vicinity  of  the  anns^  the 

VmvH  o  ml  perincuni  will  also  be  involved.     The  tumors  arc  usually  multiple, 

^^Ty  raT^ly  single.  They  spring  from  the  cntaneons  margin  of  the  amis  as  minute 

thivadlike^  vasenlar,  pink  outgrowths,   sometimes   simple,  sometimes  branch- 
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ing.     In  some  cases  the  tumors  remain  small,  as  large  as  the  head  of  a  maVefr 
or  as  large  as  an  almond.     In  other  cases  they  may  grow  very  larg^  indeecf, 
so  that  the  entire  anus  is  surrounded  by  a  cauliflowerlike  mass,  which  may  be 
mistaken  for  cancer  by  the  uninitiated.     The  base  of  a  cancer  of  the  anus  is 
always  hard  and  infiltrated.     The  base  of  the  simple  papillomata  is  soft.   A 
cancer  is  always  broadly  sessile,  the  papillomata  are  frequently  pedunculated. 
From  their  situation  these  tumors  are  kept  moist  by  perspiration  and  other 
secretions ;  the  epithelium  covering  the  surface  is  in  a  state  of  rapid  p^olife^ 
ation,  and  the  surface  is  thus  continually  covered  with  a  smeary,  cheesy-look- 
ing, frequently  foul-smelling  discharge.     The  little  tumors  tend  to  multiply 
themselves  indefinitely  upon  the  surrounding  skin,  so  that  in  some  cases  hun- 
dreds of  them  will  be  present  of  all  sizes  from  minute  papillary  projections 
to  masses  as  thick  as  two  fingers.     Their  consistence  is  rather  soft  unless  they 
have  been  inflamed ;  they  are   pinkish-white  in  color,  and   have  a  perfectly 
characteristic   cauliflower  appearance.      As   the  result  of  local  irritation  or 
trauma  they  may  undergo  ulceration. 

The  other  benign  tumors  of  the  anal  region  are  rare;  small,  sebaceoum 
cysts  are  occasionally  seen,  sometimes  multiple  and  due  to  the  retention  of 
the  contents  of  the  numerous  sebaceous  follicles  surrounding  the  anus.  Some- 
times as  many  as  twenty  or  more  of  these  little  tumors  may  be  present  They 
are  recognizable  at  once  upon  inspection,  resembling  a  giant  comedo.  As  is 
the  case  upon  the  face,  the  orifice  of  the  duct  of  the  gland  is  frequently  dilated, 
and  its  contents  can  be  seen  as  a  black  point.  Upon  pressure  yellow  or  white 
sebaceous  matter  is  extruded.  Minute  cysts  and  fibromata  occasionally  occur 
around  the  border  of  the  anus,  sometimes  having  their  origin  in  an  external 
hemorrhoid. 

Malignant  Tumors  of  the  Anus. — Epithelial  cancer  occurs  at  the  margin 
of  the  anus  as  a  comparatively  rare  disease,  and  is  far  less  frequent  than  is 
cancer  of  the  rectum  proper.     As  in  other  situations,  epithelioma  of  the  anas 
occurs  in  two  forms:  the  flat  superficial  epithelioma  growing  from  squamous 
epithelium,  and  the  more  rapidly  spreading  type  arising  from  the  epithelium 
of  the  cutaneous  glands.     Chronic  irritation  seems  to  predispose  to  the  dis- 
ease— hemorrhoids,    fissure,    chronic   eczema,    and    the    like.      The    squamous- 
celled  epithelioma  of  the  anus  appears  to  be  of  more  rapid  growth,  more  malif 
nant,  and  more  likely  to  infect  early  the  inguinal  lymph  nodes  than  isthS: 
case  upon  the  skin  of  the  face.     It  presents  itself  at  first  as  a  flattened  or -^ 
papillary  thickening  of  the  skin,  which  breaks  down  and  forms  an  ulcer  witk. 
indurated  borders  and  a  hard  base.     The  appearances  do  not  diflFer,  in  othff 
words,  from  similar  cancers  upon  other  parts  of  the  body.      (See  Tumors.) 
The  epitheliomata  growing  from  the  glandular  structures  of  the  skin  hegift.^ 
as  a  nodular  infiltration,  which  also  soon  breaks  down  into  a  crater-formet 
ulcer  with  indurated  edges  and  base.     Not  infrequently  papillary  outgrowthl. 
of  the  cauliflower  description  sprout  up  from  the  ulcerated  surface      The  ixtl " 
ease  tends  to  invade  and  to  destroy  the  surrounding  structures  quite  rapdij;;  ' 
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Ik  Sfbincter  muscle  is  frequently  invaded  and  becomes  ineompetent,  bo  that 
(ke  pilients  suffer  froiii  iueoutiBenee  of  feees.  The  subjective  sjniiitoiu  in 
these  forms  is  pain,  notably  when  the  disease  lias  inviulcd  tlie  anal  nnieous 
ibraae.  Such  pain  may  be  very  severe,  and  is  made  worse  when  the  bowels 
ffiow-  The  greatest  suffering  and  inconvenience  ift  cansed  by  the  loss  of  the 
sphincter  muscle  and  the  consequent  incontinence  of  feces.  The  in4?*iinal 
jpliDcLs  beeome  enlarged  quite  early  in  the  disease*  They  are  readily  recog- 
Bitfd  as  firm,  rounded  tumors  in  tlie  iiiilMnitaneoug  tissue  of  the  groin,  Epi- 
Wiotna  of  the  anus  is  one  of  the  more  malignant  forms  of  cancer,  and  the 
f'^4^l«^sls  is  in  general  unfavorable* 

TiLuors  of  the  Ecctum  Proper* — The  tumors  of  the  rectum  nmy  be  divided 

into  thoge  arising  from  the  connective  tissues  and  those  arising  frum  Hie  epi 

iWium  of  the  rectal  mucous  mctnbrane.     The  cimncctivc-t issue  tumors  of  the 

rt^fiirn  are  in  general  rare;  lifjouia,  rtbroma,  myoma,  luyofibroma,  and  angioma 

;  bt*en  observed  in  a  few  cases.     These  tumors  may  lie  small,  sessile, 

"T  {edunculated   with  the  exception  of  the  angioma,  or  they   may   attain    a 

tm considerable  size.     The  diagnosis  is  to  he  made  by  tlie  symptoms  of  pain 

mill  discomfort,  or  of  obstrnction  oi  tlie  rectum,  or  sometimes,  if  the  tviinor  be 

SMJl,  lis  prolapse  through  the  anus  during  defecation.     A  microscopic  exaiiil- 

Mtiun  will  V>e  necessary  to  determine  tlic  exact  character  of  tlie  growth.     As 

w  rare  conditions  echino<»occus  has  lieen  observed  iu  the  rectum,  and  in  a 

few  cases  dermoid  cysts.     Sarcoma  has  been  observed  iu    the  rcchuii   fliiefly 

rfflie  melanotic  tyjje.     They  liave  }w^n  sessile,  or  sometimes  partly  ^xHliincu- 

lilt*i  tumors,  and  have  reached  the  size  of  a  fist  or  larger.     In  the  later  stages 

of  rhe  disease*  ulceration  of  the  mucous  meujbrane  and  liemorrhages  have  l)een 

flw^rved.     The   prognosis  of  melanotic  sarcoma  of  the   rectum   is  as   bad  as 

14  ll»e  case  with   melanotic  sarcoma  in  other  parts  of  the  body.      Metastatic 

tumors  and  infection  of  the  regional  lymph  nodes  occurs  early.     A  very  few 

aoeceagful  cases  of  operation  have  l>een  repjrted. 

Eptthklial  TiTMORs  OF  THE  RErTUM, — Bcuign  epithelial  tumors  of  the 

Wctum  ficcur  in  several  varieties.      The  Ciimmonest  of  these   is  the  so-called 

lioeQUS  polypus.     They  proceed  from  localized   byt»er trophies  of  the  miicons 

ne  and  of  its  glands,     if  neons  |«ilypi   of  the  rectum   are  most  often 

i  in  children  and  vonng  jK^ojik*.     They  usually  gr<iw  frum  the  nuunius 

iihranie  in  the  lower  part  of  the  rectum,  just  above  the  internal  sphincter, 

id  tisnally  from   the  posterior  wall  of  the  gut.     They  are  usually   solitary 

irs,  randy  multiple.     They  vary  in  size  from  that  of  a  jiea  to  nodules  as 

a$3  the  last  joint  of  a  man's  thumb.     At  first  sessile,  they  Im^couic  after 

lime,  from  traction  by  the  niovements  of  the  bowels,  pednncnlated  tumors, 

giBiu^ral  appearance  they  suggest  a  strawd)erry  or  a  raspberry.     There  may 

no  sl^^npto^ls  produced  by  these  little  tumors.     Sometimes  the  surface  of 

growth  liecomes  eroded  or  ulcerated,   and   may  bleed.      Frequently  one's 

fration   is  first  called  to  the  condition  by  the  fact   that  while  sfraining  at 

the  tumor  has  protruded  from  (he  anus,  and  has  been  noticed  by  the  child 
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patients  may  die,  exhausted,  of  chronic  intestinal  intoxication,  of  intestina 
obstruction,  or  of  some  complication  or  intercurrent  disease — pneumonia,  for 
example — or  if  the  stricture  leads  to  perforation  and  the  formation  of  peri* 
rectal  abscess  and  sinuses,  they  may  die  of  chronic  septic  absorption.  The 
diagnosis  of  stricture  of  the  rectum  is  very  simple,  if  the  stricture  is  near 
the  anus.  If  high  up,  so  that  the  narrowed  portion  is  beyond  the  reach  of  the 
finger,  it  may  not  be  so  easy.  In  the  former  group  of  cases,  given  a  history 
of  chronic  rectal  catarrh,  together  with  the  group  of  symptoms  just  outlined, 
the  digital  examination  of  the  rectum  reveals  the  presence  of  an  obstructiot 
of  a  dense,  hard  cicatricial  character  at  once.  Inspection  through  the  sphine- 
teroscope  reveals  a  chronic  inflammation  of  the  bowel  below  the  stricture,  oftei 
with  a  thickened  granular  mucous  membrane.  The  dense  white  scar  tissue  of 
the  face  of  the  stricture  itself,  often  funnel-shaped  and  denuded  of  mucous 
membrane  and  quite  typical  of  an  exceedingly  chronic  inflammatory  process 
in  its  end  stages,  is  readily  distinguished  from  cancer,  the  characters  of  ths 
latter  being  a  rough,  nodular,  bleedingy  ulcerated  surface,  often  sloughing  and 
putrid ;  marked  hemorrhages  in  ninety  per  cent  of  the  cases,  the  age  of  Ae 
patient  and  other  characters  to  be  described  under  Cancer  of  the  Reetuni 
In  the  cases  of  deep-seated  stricture  of  the  rectum — i.  e.,  beyond  the  reach  of 
the  finger — there  are  tAvo  methods  of  examination,  either  or  both  of  whidi 
may  be  useful:  First,  examination  of  the  rectum  with  bougies  and  similtf 
instruments.  Second,  examination  with  the  proctoscope  or  sigmoidoscope  re- 
spectively. As  already  suggested,  digital  examination  with  the  patient  in  ths 
erect  or  squatting  posture,  while  he  is  told  to  bear  down  and  strain  as  hard  IS 
may  be,  enables  the  surgeon  to  reach  an  inch  or  more  farther  up  the  bowel 
Examination  with  bougies  may  be  conducted  with  the  patient  in  the  left  lit- 
eral  (Sims's  position)  or  in  the  lithotomy  position  with  elevated  pelvis,  lis 
bowel  should  be  washed  clean  before  the  examination  is  made,  and  if  the  strifr 
ture  be  very  narrow  the  amount  of  fluid  readily  injected  may  give  the  surgeot 
a  general  idea  of  the  site  of  the  stricture,  or,  on  the  other  hand,  may  render: 
it  more  or  less  probable  that  no  stricture  is  present  in  the  rectum  at  all.  A 
yariety  of  bougies  are  used  in  examining  the  rectum.  The  most  useful  lit 
cylindrical  metal  bougies  with  a  curve  corresponding  to  the  anterior  surftfl 
of  the  sacrum,  Crede's  rectal  bougie,  and  olivary  bougies  of  various  siai 
made  of  hard  rubber  or  metal,  so  that  they  may  be  boiled,  on  long  handkl 
of  whalebone  or  flexible  metal.  The  several  sized  olives  may  be  screwed  * 
the  same  handle.  These  are,  in  fact,  the  bougies  a  boule,  such  as  are  uarf 
for  the  detection  of  urethral  strictures  and  in  examining  the  esophagus,  W 
of  larger  size.  The  diameter  of  the  various  cylindrical  and  olivary  bougiat 
may  vary  from,  say,  a  20  French  sound  up  to  an  inch.  When  using  tbe« 
they  should  be  sterile  and  well  lubricated.  The  soft  rubber  and  silk  bougtei 
saturated  with  shellac  or  some  similar  substance  are  less  useful.  They  an 
soon  destroyed  by  boiling,  and  do  not  transmit  so  well  to  the  hand  holdii|| 
them  the  sensations  from  which  the  physical  conditions  of  the  bowel  may  M 
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the  forme?  are  quite  prone  to  undergo  cancerous  degeneration.  When  villous 
tumor  of  the  rectum  is  sessile  it  nuiy  often  l>e  mistaken  for  the  softer  forms 
of  carcinoma. 

Cancer  of  the  Rectum, — A  number  of  different  forms  of  cancer  occur 
in  the  recfiinu  By  far  the  commonest  fumi  is,  as  one  might  expect  from  the 
wigin  of  the  growth  in  the  mucous  glimtis  of  the  ret^tum,  the  evlinderH^elled 
ewi'moMia.  Another  form  of  Tualignant  growth  occurs  in  llie  rt^etum  |>08- 
fie4*fng  eertain  peculiarities,  knowTi  as  malignant  adenoma  of  ihe  reetnni.  Upnu 
Bupniscopic  examination  tliere  is  notliing  to  distinguish  this  latter  form  of 
Mm  from  a  benign  adenoma,  although  it  possesses  the  j>cculiarity  that  it 
Hiv»(J*»s  the  entire  wall  of  the  bowel,  and  may  grow  into  the  surrounding  tis- 
ii]«!^atLd  produce  metastatic  tumors  in  other  parts  of  the  Imdy,  It  is,  howewr, 
I  has  frequent  fonu  of  growth  tluin  the  ordinary  cy]in*U  r-cellcd  canec^r  or 
uiBiocareinoma^  as  it  is  called.  In  certain  cases  of  atleuiK'arcinoma  of  the 
ftHum  the  tumor  takes  on  a  more  rapid  growth,  and  the  cells  cease  to  pre- 
9tm  the  ordinary  cylindrical  tyy»e,  Woiue  polygonal,  ovoid,  or  round,  and 
BHtetd  of  a  glandular  structure  arrange  thenmelves  in  irregular  alveoli.  We 
tbm  q)eak  of  alveolar  carcinoma  of  the  rectum.  As  in  other  situations,  vari- 
«» types  of  cancer  may  occur,  the  distinction  being  chiedy  the  relative  pro- 
portion of  fibrous  stroma  and  of  cells  to  l>e  finiiid  in  the  tiunor;  thus  scirrhous 
uul  medullary  forms  of  carcinoma  are  observed,  representing  respectively  the 
lamler  and  softer  forms  of  cancerous  tumor.  As  in  otljer  situations,  cancer  of 
tlif  Tectum  begins  as  a  nodular  or  more  diffuse  infiltration  of  tlic  rectal  wall, 
thidi  tends  to  spread  suiiertieinlly  and  deeply  and  to  infiUrate  all  the  coats 
•»f  the  liowel,  to  ulcerate,  to  bleed,  to  undergo  necrotic  and  putrefactive  changes, 
til  pimtract,  tliereby  shortening  the  intestine  in  length,  and  by  surrounding 
tWgat  to  produce  stenosis  of  the  bowel  of  a  irtore  or  less  uiarkml  ilegree.  (^un- 
*wof  the  recttira  is  nearly  always  a  solitary  tumor,  or  in  very  rare  instances 
^'fK*  may  }ye  ntore  than  one  cancerous  area  present. 

Vlagsiftcaiion  of  CylimJer-ceUed  Carcinoma,— The  cylinder-celled  carcino- 

itta,  ihe  most  frequent  form,  is  usually  gTou}>ed  into  three  principal  types: 

Flw,  adeno-earcinonia,  occurring  in  the  ampulla  of  tlie  rectum,   is  a  tumor 

wlii-li  varies,  according  to  the  relative  proportion  of  cells  and  stroma,  from  the 

niHlullary  and  soft  to  the  scirrhous  and  hard  form  of  tlie  disease.     Tt  occurs 

i»«^  cfmimonly  in  the  lower  portion  of  the  rectum,  tw^o  or  three  inches  above 

tijc  anus,  most  frequently  on  the  anterior  ival],  less  commonly  upon  t!ie  pos- 

ItTJor  wall,  and  rarely  upon  the  lateral  walls  of  the  gut,     A  large  prop<jrtion 

rf  these  tumors   sooner  or  later  completely  surround   the  bowel,   producing 

I  toicisis.     The  second  group  belong  to  the  scirrhous  or  fibrous  form  of  the  dis- 

i«a*»,  and  are  situated  high  up  in  the  rectum,  sometimes  as  Ingli  as  tl^e  sigmoid 

ure  of  the  colon-     They  l)egin  as  small,  hard  nodular  tumors,  wdiich  scnm 

wind  the  Wnvel  and  ijrodiice  a  stricture.     They  are  less  frequent  than  the 

ling  form,   and  constitute  about  one   third  of  tlie  cases.      In   the  third 

[||i  aie  included  the  diffused  forms  of  cancer  of  the  bowel,  which  infiltrate 
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lesion  of  the  disease  is  a  dilatation  of  the  veins  of  the  hemorrhoidal  plexnse^ 
inferior  or  suj^rior,  or  both.    The  most  recent  investigations  into  the  pathologr 
of  the  condition  seems  to  indicate  that  in  many  cases,  at  least,  hemorrhoids  ara 
true  cavernous  angiomata  attended  by  the  formation  of  new  blood-vessels  in 
and  beneath  the  miicons  membrane  of  the  bowel,  and  not  merely  a  varicose 
condition  of  the  hemorrhoidal  veins,  as  was  formerly  supposed.     Clinically  tw) 
forms  of  the  disease  may  be  distinguished,  although  both  are  often  associated 
in  the  same  case,  external  and  internal  hemorrhoids.     They  differ  in  situation 
and  symptoms.     External  hemorrhoids  develop  in  the  inferior  or  subcutaneoiw 
plexus  of  hemorrhoidal  veins,  those  emptying  into  the  internal  pudic  veins,  and 
thence  into  the  inferior  vena  cava.     These  veins  lie  beneath  the  muco-cutaneous 
covering  of  the  anal  orifice,  internal  to  the  external  sphincter,  and  the  plexus 
extends  up  the  bowel  as  far  as  the  so-called  white  line  already  mentioned,  or 
opposite  to  the  lower  border  of  the  internal  sphincter.     The  internal  hemor- 
rhoids lie  in  the  submucous  tissue,  and  consist  of  veins  belonging  to  the  superior 
hemorrhoidal  plexus,  above  the  external  sphincter.     They  frequently  occupy 
the  situation  of  the  columns  of  Jlorgagni.     A  hemorrhoid  or  hemorrhoidal 
nodule  consists  of  more  or  less  dihited  veins,  sometimes  distinctly  varicose  and 
with  lateral  diverticula  and  pockets  of  various  shapes  and  sizes  embedded  ia 
a  connective-tissue  framework  and  covered  by  skin  or  mucous  membrane,  as 
the  case  may  l)e.     The  internal  hemorrhoids,  being  covered  with  mucous  mem- 
brane, show  the  presence  under  the  microscope  of  numerous  dilated  capillaries 
upon  their  surfaces.     The  veins  which  go  to  make  up  an  internal  hemorrhoid 
are  usually  much  more  numerous  than  is  the  case  with  the  external  kind,  and 
the  veins  of  the  former  arc  smaller  and  do  not  exhibit  such  marked  defonnities 
in  shaj)e.     Although,  as  stated,  modern  pathology  groups  many  cases  of  hem- 
orrhoids, notably  of  the  internal  type,  with  the  cavernous  angiomata,  many 
external  hemorrhoids  and  those  internal  hemorrhoids  which  are  caused  purely 
by  venous  congestion  due  to  the  pressure  of  tumors,  to  pregnancy,  to  cirrhosis 
of  the  liver,  heart  disease,  and  similar  conditions,  are  probably  merely  varicose 
dilatations  of  preformed  veins.     The  causes  of  hemorrhoids  are  first  and  for^ 
most  constipation  and  straining  at  stool.     The  veins  being  valveless,  a  consid- 
erable weight  of  blood  must  be  maintained  between  the  anus  and  the  liver,  and 
this  predisposes  to  dilatation.     The  erect  posture  of  himian  beings  is  supposed 
to  account  for  the  much  greater  frequency  of  hemorrhoids  in  man  than  in  the 
lower  animals.     Anything  which  interferes  mechanically  with  the  return  of 
blood  through  the  portal  system,  the  gravid  uterus,  tumors  of  all  kinds  in  the 
pelvis  or  in  the  abdomen,  or  inflammatory  exudates  which  press  upon  the  veins 
of  the  portal  system,  may  produce  hemorrhoids,  and  further  general  disturb- 
ances of  the  venous  circulation,  such  as  follow  chronic  disease  of  the  heart 
and  lungs.     Hemorrhoids  are  extremely  common  among  civilized  races,  and, 
it  is  said,  very  rare  among  savages.     The  disease  occurs  for  the  most  part  diir 
ing  adult  life,  and  is  rare  in  children.     It  is  more  frequent  in  men  than  in 
w^omen. 
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fymptomi  and  Diagnosis  of  External  Hemorrhoids. — External  heniorrhoicls 
tijjiiors  vis^ihlc  U|Mm  inspertion  of  tlic  anal  n^gion.  They  vary  in  size 
;  fbat  of  a  bird  shot  to  tumors  as  large  as  the  last  joint  of  one's  finger, 
leeent  they  are  bhic  in  eolor  and  iire  sesi^ile,  tlie  l>road  Imse  being 
to  the  nincocntaneons  snrfnee,  AVht^n  older  the  integiuuent  beeomes 
fd  by  attack-^  of  iiiflamniatini!,  anil  I  he  elutraeteristie  bhie  color  of  the 
shinmiering  fhrough  ttie  ifn'n-wallrd  vessels  is  lost.  When  n^-ent  they 
«sc  iu  size  when  the  patient  strains  il  own  ward  or  sqnats  diminish  in  size 
Ipressnrej  but  are  not  redneihle  into  the  houil.  The  syni|itonis  jirodnn^d 
r external  lieniorrhoids  are  nsnally  only  marked  when  a  thrond)ophlehiti3 
tin  the  dilated  veins.  Sneh  a  eonclition  is  known  as  an  afiack  ttf  hcmttr- 
The  nodule  or  nodules  Weonie  swollen,  tender,  and  very  painfnl ; 
Miiay  l>e  a  sensation  of  throbbing  felt  in  the  j>erinenni ;  there  is  frequently 
ulic  contraction  of  the  sphineter  ninsele,  and  often  tlie  patient  has  a 
aiion  Its  thon^h  there  were  a  forei^sm  body  in  the  niuis.  The  din^iosis 
lierv  readily  made  by  inspection.  In  most  eases  the  attark  of  iiiHauuiiatinn 
sides  in  a  few  days,  and  leaves  merely  a  soft  or  soniewliat  tirui  tab  of 
flit  ^kin  at  tlie  margin  of  the  anns,  nH»st  freipieiuly  at  tlie  pisU^rior  ann- 
In  other  cases  ihe  iidbuuiiuilifm  ends  in  sti]  ►[juration,  tlie  format  ion 
FiDtfli^ccss  wdiieh  niptnres  or  is  incised.  Sneh  an  abscess  nuiy  leave  a  jiain- 
I figure  r»f  tlje  anus  ftf^hind. 

^ptoms  and  Biagnosis  of  Internal  Hemorrhoids. — The  symptoms  of  inter- 

I  bemorrhoids  are  quite  dilTerent,     They  fnrm  solitary  or  more  often  inuki- 

EKSsile  soft  tumors  witliin  the  reetnnu     There  nuiy  l)e  hnt  one  such  tumorj 

'in  many  instances  there  will  he  an  entire  eirele  of  hemorrhoidal  nodules 

tllie  level  of  tlie  lower  border  of  the  interna!  sphincter  muscle.      In  a  ^ood 

BV  eai^es  internal  hemorrhoids  produce  scarcely  any  symptoms  at  alh     The 

nt  may  simply  have  an  occasional  sense  of  slight  fullness  or  iliscnrrifort 

Hne  itH^lnm,  notably  when  at  stool,  wilh  perliaps  a  very  little  ble*^din^  from 

^lotinie..     In  oilier  cases  the  symptoms  will  ho  more  marked.     Tlie  most  ini- 

iul  mn]itom  of  ink*rnal  heniorrhoids  is  blertling.     The  Meerling  rK*fM»rs  dnr- 

[Aeration  «»r  thereafter.     It  may  be  very  small  in  amount,  scarrely  not  ire- 

lf>orinay  amount  to  a  teaspoonfid  or  so,  or  in  some  cases  tlie  patient  may 

frr»m  xery  severe  bleed incr  indee^h      Even  a  small   amoimt  of  bl(*od    if 

«t  erery  defecation  wil!   produce  in   time  a   profound  deforce  of  anemiaj 

I  some  of  the  most  anemic  individuals  I    have  ever  seen  have  been  eases 

^9fglecied  internal  hemorrhoids.     The  mucous  membrane  covering  tlie  hem- 

oids  IS  nsnally  very  thin,  contains  dilated  capillaries,  is  frequently  in  a 

bfli  af  eatarriial  intbimmation,  and  bleeds  at  the  slightest  toueb.     Tn  the  bad 

if  the  patient  liecomes  constipaterl  and  is  ol>ligt^d  to  strain  violently,  one 

^if  the  dilated  veins  may  Ix^  raptured,  and  a  iRmiorrbage  may  wf^ur  so 

a^  to  threaten  the  patient's  life.     Another  imfi^irtant  symptom  of  internal 

holds  is  their  tendency  to  Itecome  prolapsed  during  defecation.     In  some 

one  or  more  of  the  tumors  will  escape  every  time  the  patient  has  a  move- 
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is  usually  slight ;  the  constipation  becomes  more  and  more  marked ;  the  colon 
distended  with  accumulated  feces.  In  some  cases  a  peculiar  and  distressi 
form  of  diarrhea  ensues.  Small  quantities  of  feces  mixed  with  mucus  ai 
pus  are  continually  finding  their  way  through  the  stricture,  and,  entering  t 
lower  rectum,  cause  a  frequent  painful  and  distressing  desire  to  stool;  su 
movements  may  be  re})eated  every  half  hour  or  oftener,  day  and  night;  tl 
sphincter  becomes  relaxed,  sometimes  paralyzed;  there  may  be  incontineiK 
of  feces.  The  constant  straining  may  cause  the  cancerous  ring  to  be  invag 
nated  into  the  lower  rectum,  producing  a  kind  of  intussusception  w^ith  a 
increase  of  the  painful  and  obstructive  symptoms.  In  the  softer  forms  < 
cancer  obstructive  symptoms  also  are  rarely  wanting,  though  extensive  slougl 
ing  of  the  growth  may  cause  them  to  be  less  marked  or  even  intermittent  I 
the  fibrous  cancers  the  stricture  may  become  so  narrow  that  symptoms  ( 
intestinal  obstruction  occur.  Involvement  of  surrounding  structures,  notaU 
the  bladder  and  prostate,  cause  the  symptoms  of  frequent  and  painful  uriuatic 
and  constant  vesical  tenesmus;  later  of  putrid  cystitis.  Perforation  into  tl 
general  cavity  of  the  peritoneum  causes  fatal  peritoneal  sepsis.  Although,  i 
stated,  the  early  symptoms  of  cancer  of  the  rectum  are  not  very  marked  n< 
definite,  there  is  no  sadder  or  more  distressing  picture  than  is  presented  1 
advanced  cases  of  this  disease,  unrelieved  by  surgical  means.  The  consta: 
pain,  loss  of  sleep,  w^eakness  from  hemorrhage,  chronic  sepsis,  the  patie: 
dying,  in  fact,  by  inches,  forms  a  combination  dreadful  to  contemplate.  Tl 
duration  of  life  in  unoperatod  cases  varies  a  good  deal  in  the  diflFerent  fort 
of  the  disease.  In  old  people  with  the  scirrhous  type  of  cancer  life  may 
prolonged  four  or  five  years.  In  young  people  with  medullary  cancer  or  otb 
diffuse  infiltrating  type  the  duration  of  life  is  much  shorter,  and  varies  fro 
eight  months  from  the  beginning  of  noticeable  symptoms  to  two  years  in  tb 
less  rapid  cases. 

The  diagnosis  of  cancer  of  the  rectum  is  in  most  cases  very  easy,  providet 
the  tumor  is  wuthin  reach  of  the  finger  or  can  be  seen  through  a  tubular  spec 
ulum.  The  bleeding,  sloughing,  and  putrid  decomposition  of  the  contents  d 
the  bowel  are  striking  and  characteristic  signs.  It  is  perhaps  hardly  necei 
sary  to  state  in  this  place  that  it  is  the  duty  of  the  medical  practitioner  i 
well  as  the  surgeon  to  make  a  digital  and,  in  case  of  any  doubt,  an  ocuk 
inspecti<m  of  the  rectum,  when  patients  complain  of  pain,  of  bleeding,  o 
obstinate  constipation^  etc.j  or  in  any  case  pointing  to  serious  disturbance  i 
the  rectum,  A  diagnosis,  made  from  the  statements  of  the  patient,  of  pilei 
diarrhea,  constipation,  and  the  like,  and  treated  by  local  or  general  medicatia 
applied  by  him,  is  a  careless  and  imjustifiable  procedure.  Cancer  of  the  rectm 
is  only  curable  by  operation  very  early  in  the  disease.  The  diagnosis  WM 
therefore  be  made,  and  treatment  applied,  if  at  all,  at  the  earliest  possiU 
moment,  if  it  is  to  be  curative.  It  cannot  be  too  strongly  impressed  u|X>n  fl 
practitioner  of  medicine  that  the  time  to  o]ierate  on  cancer,  wherever  situate 
is  w^iile  the  patient  is  still  in  good  general  health. 
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The   local  signs  fm   palliation   vary.      In    the  eases   wliieh   ilo  not    aa   yet 
[>UDd  tbe  rertul  tube  the  finger  eomea  npon  an  ulcerated  surface,  usually 
titWr  ileep  and  irregular,  with  a  hard  base,  and  hard,  elevated,  irregularly 
^Io|>ed  edges.     Sneh  an  iih^er  may  be  round,  elliptiertl,  or  irregular  in  shajK** 
TW  ij^ngiation  jicreeived  by  the  tiuger  is  very  ditTerent  fn)iii  tliat  pro(!ueed  by 
»«iNlinary   nU^rution,    wla^ther   «ini}de   or   tubereular,    in    wbirh    the    base   and 
U»nlers  of  the  uleer  are  soft,  and  differs  again  from  the  firm,  smooth,  cica- 
tricial fumiel-sha].ed  obstnietion  felt  in  eases  nf  strieture  of  tlie  reetum  follow- 
ing syphilis  or  other  ebronie  forms  of  iiiHnmii»utii»n.      In  eases  of  eaneer  tlie 
DiuwiL^  membrane  oi  the  nnaffeeted   portion  of  intestine  fc^els  normal   up  to 
tbp  lionler  of  the  tumor;  in  sypliilitie  uleeratii»n  the  indirration  is  wides|>reaa 
ami  ihffuBe.      When   the  euneer  eutirely   surruuiids   the  gut,   the  edges  of  the 
vWratrd  area  are  again  harti,  but  fissureil,  knobby,  am!  irngular.     The  softer 
furing  nf  eandnorna  ^ive  the  imjiressinu  <»f  nndiihir,  snft,  even  spcingy  tumors 
with  ulcerated  surfaces,  usually  large  in  extent,  bleeiling  f  n  ely,  and  jialpahle, 
widi^pread  intilfration  of  the  wall  of  the  bowel,  nnieli  less  tiriu  and  rigid  than 
h  the  eai^e   with  cieatrieial   stricture.      Tnsi^eetion   of  the   ret^tum    through    a 
Irilmlar  sj^eenlum  usually  enaliles  one,  froin  the  eharaeteristie  sloughing,  putrid, 
Mceiling  siirfaL*e  of  eaneer,   to  distinguish    it   instantly   from  strictiuv   arising 
ni  a  chrtmie  intlamniatory  process.     When  tbe  eaneer  is  of  the  fibrous  ty|e 
is  situated  high  np  in  the  reetum,  invagination  of  the  cancerous  ring  into 
tk  lower  fwjrtion  of  the  bnwel  may  oeeurj  and  may  lead  to  a  temix»rary  dijfti- 
I  wiry  in  diagnosis.      In   the  bii»b-plac*ed  cancers  of  tlie  rectiun   the   porti*>n   uf 
tk»  Iwiwel  below   is  usually    relaxed ,   ililatt^d,   and   filled   with  gas  or  with   the 
materials  already  described.     Iliiclienegg  called  attenliffn  to  this  sign  as  lieing 
lAiracteri^tie.     Wl:en  the  eancf^r  cannot  be  readied  with  the  finger,  the  patient 
'l»  put  in  the  km^e^hest  pjsition  and  examined   with  the  proetoseo^ie  or  sig- 
[iuoido$oo[ie,  as  the  case  may  he;  if  necessary,  nnch'r  a  general  anesthetic.      In 
of  donht  a  snndl  |Mirtiun  id'  tissue  may  lie   piuche<l  off  or  excised  with 
pair  c.f  seissr»rs  and  suhjeeted  to  niicTosco})ic  examination,  solving  the 
JOB  of  diagnosis  at  onee.      In  easels  of  can<"er  of  the  rectum  it  is  unwise 
UiUgies  or  otiier  instruments  into  the  bnwel,   for  fear  of  injuring  or 
fornting  tlie  diseased  wall  of  the  gut.      The   jireseriee  of  lileeding  and  the 
ire  of  putrid   luaterial  from  tbe  reetum   will  usually  give  a   hint  as  to 
tgnt>**is,   HI   that   this  error   is   not   very   likely    to   he   nuule.      Tbe   oft- 
syinptuiii   nf  tapelike  stcMil^  has  no   real  diagnostic   value   in   earner  of 
peetuttu      The   ]>ossiblc   diagnostic   value   of   injeetiiuis   of   water   into   tbe 
rel  in  eases  of  tight  stricture  has  already  been  mentinued.     The  differential 
Hh^is  from  sarcoma  of  the  rectum  is  usually  not  ditlicult.     The  sarcomata 
itmsistive  tumors  which  rarely  completely  surround  the  Iniwel     They  are 
tring   their  early   stages  covered   with   inueous   membrane,    tliongh   later   on 
ilion  and  serious  bemorrliage  is  prrtne  to  occur.     In  eases  uf  doubt  exci- 
of  a  small  portion  of  the  tumor  will  establish  tbe  diagnosis. 


CHAPTER    IX 
HERNIA 

Oeneral  Bemarks. — By  the  word  hernia  we  mean  the  protrusion  of  any 
organ  from  the  cavity  within  which  it  normally  lies.     In  the  present  chapter 
I  shall  consider  merely  the  protrusions  of  the  abdominal  viscera  through  the 
abdominal  wall.     When  a  portion  of  the  abdominal  contents  escapes  through 
an  accidental  wound  we  ordinarily  characterize  the  condition  not  as  a  hernia, 
but  as  a  prolapse  or  merely  as  a  protrusion.     We  have  already  spoken  of  the 
various  forms  of  internal  hernia*,  and  in  this  chapter  I  shall  confine  myself 
to  describing  the  diagnosis  of  the  external  protrusions.     Hernia*,  in  general, 
may  be  divided  into  those  which  are  congenital  or  acquired.     By  congenitaV 
hernia  we  mean  the  protrusion  of  any  of  the  abdominal  viscera  through  ai:^ 
opening  which  normally  patent  during  fetal  life  has  failed  to  close  as  it  should 
before  birth.    By  an  acquired  hernia  we  mean  a  protrusion  which  occurs  at  oae 
of  the  points  in  the  wall  of  the  belly,  which,  owing  to  its  formation,  is  naturalljr 
weak.     Such  relatively  weak  points  in  the  abdominal  wall  occur  in  a  variety 
of  situations.'     Thus  there  may  be  mentioned  the  inguinal  canal,  the  femoral 
canal,  the  umbilicus,  the  linea  alba,  the  outer  edge  of  the  rectus  muscle,  the 
obturator  foramen,  and  still  other  forms,  most  of  them  quite  rare,  such  as  the 
])erineum,  hernia  through  the  pelvic  floor,  pudendal,  lumbar,  ischiatic.    For  « 
proper  understanding  of  the  different  varieties  of  hernia   it  is  necessary  to 
(lescril)e  somewhat  in  detail  the  essential  parts  constituting  a  hernial  protru- 
sion.    They  are  the  hernial  orifice,  the  hernial  sac,  and  the  contents  of  the  sat 

1.  The  Hernial  Orifice. — Although  a  protrusion  of  the  abdominal  viscera 
may  occur  at  any  point  in  the  abdominal  wall,  yet  certain  situations  are  far 
more  common  than  others.     These  situations  may  be  divided  into  two  groups: 
First,  places  where  the  strength  of  the  abdominal  wall  is  diminished  by  the 
passage  of  blood-vessels  or  of  other  structures,  such  as  the  spermatic  cord  and 
testis  in  the  male  and  the  round  ligament  in  the  female,  from  the  abdominal 
cavity  outward.     Other  similar  places  are  the  crural  ring,  the  obturator  fort- 
men,  the  umbilicus,   the  ischiatic  notch.      In  the  second  group  belong  those 
places  in  the  abdominal  wall  where  spaces  exist  between  muscular  or  fascial 
layers,  such  that  the  resistance  of  the  abdominal  wall  is  weakened ;  among  sncb 
places  may  be  mentioned  the  lumbar  region,  the  linea  alba,  the  pelvic  floor, 
and  the  outer  border  of  the  rectus  abdominis. 
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5.  The  Hetmial  S(U\—\i\  essential  part  of  every  hernia  consists  nf  a  prn- 
^j.j|,^ifiij  tbroiigh  the  abdominal  wall  of  a  }x>iieh  of  parietal  peritoneum.  Such 
polishes  are  formed  by  pressure  from  within,  and  the  size  of  the  sac  may 
\^  subsequently  increased  by  traction  from  without  antl  by  its  general  dis- 
tent i*^»n  by  the  addition  of  new  jKirtious  of  the  ^lidinninal  rontenls.  Tlie 
sha  F*  '^^  the  sac  of  peritoneum  varies  in  the  diflTerent  types  of  hernia  and  in 
difTcrent  stages  of  the  eonftiiiini.  In  the  ordiitary  forms  of  nbli<p»e  inguinal 
liPT-Tiia  the  sac  is  at  tirst  funne]-sha|X-^d,  later  it  beeomes  elongated  luid  eylin- 
tlricral;  as  the  sac  increases  in  size  and  descends  into  the  serotim'  it  lieeonies 
par-shaped.  In  the  direct  fnnn  of  inguinal  hernia  llie  sac  is  nsually  spherical 
or  nearly  so.  The  same  is  true  of  unibiliral  hernia.  That  part  %A  the  sac 
sitiiiiled  at  the  hernial  orifice  is  usually  its  narrowest  [>oint,  and  is  known  as 
thf?  iipck.  In  oblique  inguinal  hernia  the  neck  is  usually  situated  at  the  internal 
abdominal  ring;  in  femoral  hernia  at  the  inner  orifice  of  the  erura!  eanah 
As  the  sac  incrc»ases  in  size  it  may  liecome  i]H»re  or  h^ss  irregular  in  shajie. 
Setmndary  prutrnsicms  may  occur  fnjm  the  sac  itself.  Such  are  known  as  diver- 
lieiilM  of  the  sac*  ^'t>t  infrequrnlly  the  sac  beenutcs  rnntraeled  at  one  or  more 
p<>iBt^,  so  that  two  or  n»ore  considerable  cavities  may  le  formed,  jnioed  by 
r«*laiively  narrow  orifices.  This  is  often  due  to  the  fart  that  as  the  hernia 
iTioreasea  in  size  the  parietal  fieri  tonenrn  is  tl  ragged  or  jnished  fart  lie  r  an<l 
farther  outside  the  abdominal  cavity,  so  that  the  part  originally  constituting 
tile  neck  c^omes  to  lie  outside  the  abdomen  and  remains  narrow,  and  such  pro- 
jffrrssion  of  the  sac  may  he  repeated  more  than  once,  each  narrow  place  eorre- 
sptinding  to  what  was  formerly  the  neck.  Tlie  other  parts  of  the  sac  are 
known  as  the  mouth,  which  may  or  mwy  not  correspond  with  the  neck  nf  the 
«ac  and  the  fundus  or  body.  In  certain  forms  of  liernia,  notably  in  hernia 
of  the  cecum  and  urinary  blatlder  and  in  some  other  forms  to  be  mentioned, 
the  sac  is  imperfect  or  deticient. 

Congenital  Form  of  Inguinal  Ilfrnia. — In  the  congenital  form  of  inguinal 

hernia  the  sac  consists  of  the  original  (processus  vaginalis)  funicular  prix^ess  of 

[leritoneum  which  descended  with  the  testis  and  has  failed  to  close.     In  this  form 

u{  sac  the  heniial  contents  lie  in  immediate  contact  with  the  testis.     In  I'ecent 

hernia  the  lining  of  the  sac  consists  of  normal,  smooth,  glistening  jieritoneuui. 

As  time  goes  on  changes  of  one  sort  or  another  may  occur,  due  to  irritation 

from  the  pressure  of  a  truss,  to  intlammation.  and  other  causes  to  be  described, 

such  that  the  sac  becomes  thickened,  roughened »  loses  its  smooth  and  glistening 

character,  and  comes  to  resemble,  more  or  less,  scar  tissue.     In  ancient  hernia 

hemorrhages  may  occur  in  the  wall  of  the  sac  and  calcareous  pla<pies  arc  oc^ea- 

sionally  observed.     As  the  result  of  iiiHammation   the   walls  of  the  sac  may 

Jieeome  more  or  less  fonipletely  adli(*rent  and  its  cavity  obliterated^  producing 

a  natural  cure  of  the   hernia.      In   otlier  cases   the  sac   will   Ijc   only   partly 

r>oeluded,  and   thus  there  may  Ic  formed  an  empty  pouch  of  peritoneum  no 

lon^r  connected  with  the  interior  of  the  Wily  or  filled  with  serous  fluifb     This 

conditicn  is  known  as  hydrocele  of  the  hernial  sac  when  due  to  the  partial 
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congenital  obliteration  of  the  funicular  process,  as  hydrocele  of  the  cord, 
sometimes  as  encysted  hydrocele.  Occasionally  tuberculous  or  cancerous  dege 
eration  may  occur  in  the  interior  of  the  sac.  In  many  old  cases  of  herai 
notably  in  umbilical  hernia,  and  in  large  inguinal  hernia,  adhesions  for 
between  the  wall  of  the  sac  and  its  contents,  so  that  the  viscera  in  the  si 
can  no  longer  be  replaced  in  the  abdomen.  Such  adhesions  may  become  vei 
firm  indeed,  so  that  they  can  only  be  separated,  if  at  all,  by  a  careful  disse 
tion.  The  only  condition  under  which  a  hernia  possesses  no  true  peritonei 
sac  are  when,  for  any  reason,  such  as  inflammation,  or  sloughing,  or  an  ope 
ation,  the  peritoneum  is  destroyed  and  the  abdominal  contents  protrude,  bein 
simply  covered  with  scar  tissue.  As  already  mentioned,  in  some  forms  ( 
hernia  the  sac  may  be  incomplete.  This  occurs  when  viscera  like  the  cecui 
or  the  bladder,  only  partly  covered  by  peritoneum,  are  pushed  or  dragged  ini 
a  hernia.  In  these  cases  the  relations  of  the  peritoneum  to  the  protrude 
viscera  remain  practically  the  same  as  one  finds  within  the  abdominal  cavit; 
Thus  in  hernia  of  tlie  cecum  the  sac  is  incomplete  posteriorly,  so  that  it  woul 
be  possible  to  cut  down  upon  the  intestine  in  such  a  case  without  opening  tl 
peritoneum.  The  same  may  be  true  of  the  urinary  bladder  or  of  the  ascendii 
or  descending  colon.  It  is  to  be  borne  in  mind  that  when  the  funicular  pre 
ess  of  peritoneum  or  the  canal  of  Nuck  remains  patent  after  birth  in  the  ma 
and  female  resjiectively,  a  sac  may  exist  in  the  scrotum  or  labium  commui 
eating  with  the  interior  of  the  belly,  but  containing  no  abdominal  visci 
When  any  of  the  abdominal  viscera  enter  such  a  canal  the  condition  is  kno\ 
as  congenital  hernia,  but  such  a  prolapse  may  not  occur  for  many  years, 
other  words,  the  term  congenital  hernia  does  not  mean  that  the  individual 
necessarily  bom  with  a  hernia,  but  only  that  the  hernial  sac  is  congenital,  ai 
that  the  hernia  itself  may  not  occur  until  adult  life. 

3.  Contents  of  the  Sac, — Any  and  every  abdominal  organ  may  protru 
into  a  hernial  sac.  The  pancreas  has,  however,  only  been  found  in  one  or  U 
cases  of  large  umbilical  hernia,  and  never  in  any  other  situation.  The  mc 
frequent  structures  which  enter  the  sacs  of  dU  hernia?  are  the  intestine  and  tl 
omentum.  The  small  intestine  more  often  than  the  large,  the  sigmoid  flexiii 
often,  rarely  the  cecum ;  in  the  umbilical  variety  the  transverse  colon.  I 
inguinal  and  femoral  hernia  occasionally  the  urinary  bladder  or  the  ovarie 
When  the  sac  contains  intestine  alone  it  is  knowTi  as  an  enterocele;  when 
contains  omentum,  as  an  epiplocele;  when  both  are  present,  as  entero-epiplocel 
The  intestine  alone  occurs  about  twice  as  often  as  the  omentum  alone  in  ingu 
nal  hernia.  In  the  femoral  variety  the  intestine  alone  is  found  about  fi^ 
times  as  often  as  omentum  alone.  In  umbilical  hernia  of  adults  both  intestii 
and  omentum  are  usually  present.  As  might  be  expected  from  its  great 
mobility,  the  small  intestine  in  its  lower  fourth  being  the  most  movable  p« 
of  the  alimentary  canal,  is  more  apt  to  protrude  than  any  other  portion, 
large  and  ancient  hernia  several  coils  of  intestine  may  be  present;  often 
combination  of  large  and  small  intestine  with  omentum.     The  i)ortions  of  lai 
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itttpsriue  most  often  found  are  tlie  transverse  colori  aiirl  tlie  signioid  flexure. 
Certain  imusua I  and  pecidiar  forms  of  hernia  deserve  nieudon,     Wlien  Me(*kers 
liculum  is  found  in  a  hernia,  tlie  eondition  is  known  by  the  name  of  the 
who  tirst  deseril^ecl  this  form  nf  ppjtnision,  Littre  (Littre's  liernia).     An- 
teller  pet'ii liar  form  of  herniji*  imjmrlnnt  fnnii  a   (lia«:n<«stie  jniint  nf  view,  is 
ds  partial   hernia    (Kichter's   Ijernia).      l^y    this    term    we   mean   that 
I  p«rt  of  the  intestinal  wall  enters  the  hernial  i^aCj  usually  that  side  far- 
sway  from  the  mesentery.     We  shall  s|>eak  more  partienlarly  of  this  type 
\n  when   discnssing  tlie   signs  and   symptoms  of  slranguhited    hernia, 
ionally  the  vennifonn   ajqx^ndix    is   fmind   in   a   hernial  sae,   sometimes 
ikfflf,  snrtnetimes  together  with  a  portion  of  the  eeeum*     An  apjiend iritis  may 
in  such  a  hernial  sac,  and  would  nsiially  lead  to  a  eonfnsinn  nf  diagnosis, 
Tkftoniaeh  is  sometimes  foniul  in  large  umhilieal  hernia*,  nnieh  nmre  rarely 
,iui|niinal  hernias  oiid  in  a  few  eases  of  the  small  ejngastric  IiernLe  oenirring 
tilt  linea  alba,  a  small  [KJiieli  of  slomaeh  has  heen  fnmid  in  the  linrnial  s;ie, 
ii^ denied  by  some  observers.     The  ornentiini  is,  next  in  the  small  inlestine, 
most  frefpient  strnetnre   fmmd   in   hernia\      Its   prolapse  is   very   eomnmn 
•dull?  and  very  rare  in  infants,  heeause  in  the  latter  the  onientum  is  rehi- 
tiifflt  Bbort,     A  prolonged  residenee  in  a  hernial  sae  nsnalfy  jirodnees  marked 
Fi?»iral  elianges  in  the  omentnm  ;  it  l>eeomes  tough,  knohhy,   thiekened,  eon- 
UiL*  a  greatly  inereased  amount  of  eonneetive  tissue,  and  often  f<»rms  adhe- 
iWte  to  ihe  sac  and  to  the  intestine  or  other  visens,  if  sneh  he  present.     The 
^fmry  Madder  is  found  in  inguinal,  more  rarely  in  femoral  hernise  (four  to 
),  ven*  rarely  in  any  other  type.      Frequently   during  radieal   oix^rationa 
»wt)ipnire  of  inguinal  hernia  while  making  strong  traetirm  n|Hin  the  hernial 
the  bladder,  covered  by  fat;  that  is,  its  extra]>erit<ineal  jiart  ajipears  in  the 
iliil.    It  is  a  point  of  great  praetical  eonseqnenee  to  reeognixe  this  strueture 
tkf  Ibdder,  sinee  otherwise  it  might  he  inHuded  in  the  suture  or  ligature 
to  the  neck  of  the  sac  or  even  ineised.     This  aeeident   has  hapi^ened 
to  gjxKl  and  earefnl  snrj^eons,  and  if  nn recognized  will  almost  inevitably 
a  fatal  residt,     //,  when  about  fo  sidiire  or  lie  the  sat\  a  mass  of  fat 
at  ike  inner  side  of  the  neck,  it  should  be  gently  pushed  back  into 
abdomen  and  lei  alone.     If  it  seems  desirable  to  identify  sneh   a   mass, 
Midder  may  l)e  recognized  by  gently  separating  the  fatty   tissue,   whieh 
losei  the  muscular  ridges  of  the  hla.lder  wall^  tojictlu-r  with  abundant  blood- 
Sielsi  ramifying  on  its  surface.     True  hernia  of  the  bladder,  either  its  intra- 
ritooeal   or   extraperitoneal    portion,    wcasionally    rw-curs,   notably    in    rather 
p'  inguinal   hernia*-      Three  varieties   are   described:    (1)    Kxtra[ieritoneal, 
irhieh  Ihe  bladder  protrudes  alongside  of  the  sac  of  an  ordinary  hernia,  or 
bfHit  liny  8.1C.     (2)  Tn  whieh  the  Viladder,  covered  hy  jM^ritonenm,  forms  a 
I  of  or  the  sole  contents  of  the  sae.     (3)   Paraperitoneal^  in  Avhieh  a  part 
r  of  the  bladder  wall  is  covered  by  the  peritonenm  of  the  sae.     The  female 
ital  oi^ans,  the  ovaries,  the  tubes,  and  the  uterus  are  somewhat  rarely  found 
teraw«     The  ovary  more  often  than  the  other  organs,  and  in  most  cases  the 
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hernia,  is  congenital.     When  such  is  the  case  the  ovary  is  irreducible,     Sut^), 
ovaries  ai-e,  as  is  the  cas^e  with  niisplaced  testes,  quile  prone  to  undergo  dege^j, 
€*nUion  tit  ime  t^ort  or  aiioiljer;  sometimes  eystic,  sometimes  cancerous*     In  t\^^ 
eases  nf  congeniliil  hernia  of  the  ovary  the  peritonea]   jx>ueh  aUvaya  reraait^^ 
o(»en  into  tfie  atHlominal  eavityj  and  pnilnil^y  in  a  certain  unmbcr  of  cai^eg  tij,^ 
iivary  returns  of  iti>elf  into  the  abdomen  during  the  early  years  of  life.     Hernf^ 
of  the  Fallo|iian  tnltc^  mihI  uterns  tHrnrs  nsmiUy  in  the  aefpiired  form  of  hemij^^ 
alon;^  with  the  ovary  ;  very  rarely  is  thu  tuW  found  alone.   When  ovary,  tulc,  unci 
uterns  oeeiir  in  hernia'  the  intestine  is  also  sometimes  present.     The  normal 
uterus  has  in  rare  in.sfances  lieen  found  in  a  femoral  hernia.     The  pre»»n^-i^ 
*»f  the  other  abdominal  viscera  in  a  liernial  sac  is  extremely  rare.     The  tivt*'^ 
is  more  apt  to  occur  as  a  part  of  a  diaphragmatic  herniie  than  in  any  othe  ^« 
form,  alihongh  it  has  rarely  lieen  observed  in  congenital  uTiibilieal  hemin*  ias 
infants.     A  misplaced  testis  has  occasionally  been  nhserved  in  a  femoral  hernia:^ 
(  For  a  ileseription  of  the  so-i»al!ed  fat  hernia  occurring  in  the  epigastric  regioi 
see  Diseases  of  the  Ahdoitiinal  WalL) 

The  external  coverings  of  the  hernial  sac  vary  with  the  anatoniieal  sit 
ation  of  I  he  hernia.  In  some  cas4^*^,  notably  of  nnilulifal  and  fen^nral  hernia-^—, 
they  c*onsist  simply  of  the  skin,  witli  n  greater  or  less  quantity  of  subeutaneou^as 
fat.  In  either  sitnatirms  the  coverings  will  consist  of  a  unnd)er  of  layers  i»  ^ 
fascia,  of  ajKmenrotic  structures,  sometimes  of  nuiscles.  The  more  re«*eifc.  % 
the  hernia  the  more  likely  it  is  to  be  covered  liy  nnuierous  anatomical  8tru< 
til  res.  The  recf  ignition  of  all  the  layers  forming  the  coverings  of  a  hernt 
is  of  more  anatomical  than  surgical  interest.  Often  many  of  them  are 
thinned  out  by  pressure  as  to  be  quite  uurecognixable,  the  hernial  sac  ma^^^ 
be  directly  adherent  to  the  skin;  in  other  eases  they  are  thickened  and  cemeBl 
tngefher  by  infhiiunuitory  infiltration  into  a  bomngcnc^ous  tnasi*. 

Occurrence  and  Causation. —  An  hereditary  pn^Hspc^sitirm  to  hernia  can 
traced  in  about  twenty-five  per  cent  of  the  cases  (Maeready).     Hernia  is  muc^^ 
more  common   in  males   than   in  females.      Thus,   Bull    and    Coley   found   m  ti 
studying  Jl.'itifJO  eases  of  hernia  treated  in  the  Hospital  for  Ruptured  and  Cri  ^j>- 
pled  in  New  York  City  the  following  proportions:  Inguinal  beruia,  male    to 
female  ts  to  1  ;  femoral,  male  to  female  1  to  2.14;  nmbilicalj  male  to  female 
1  to  IJl     Of  22,751  cases  of  inguinal  hernia,  5,554,  or  25  per  cent.,  were    io 
rbildren  under  fourteen  years  of  age;  while  of  1,381  eases  of  femoral  hem  is, 
only  18  occurred  under  the  age  of  fourteen  years.     Generally  speaking,  the 
greater  number  of  cases  occur  during  the  active  period  of  life- — i.  e.,  between 
fiftwn  and  fifty.     Hernia  is  more  conunon  an*ong  nudes  than  females,  largpb 
on  aeeoimt  of  the  fact  timt  men  lead  more  active  lives,  and  that  their  occupa- 
tions and  hal)its  entail  more  violent  imiscular  efforts. 

Dirrci  Caufirs. — 8udden  muscular  strain,  esjseeially  lifting,  is  the  actatl 
cause  of  hernia  in  a  large  proportion  of  cases;  further  may  be  mentioned 
coTigbing.  sneezing,  parturition.  Conditions  producing  distention  and  weak- 
ness of  the  abdominal  wall,  pregnancy,  ol:)esity,  ascites.    Further,  direct  tramna, 
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whether  aceidenial  or  the  result  of  surgicyl  opM^ationi^,  so  iln\i  tlir  iinnnal  imis- 
c\ibr  layers  are  replaced  by  ^ear  tissue;  nho  piwalv^h  imil  « trophy  of  tlie 
muscles  of  the  belly  wall  due  to  the  same  eaiises.  i-inaliy,  atrophic  changes 
pro«liu*ed  by  old  a^e  or  wasting  diseases. 

Diagnosis  of  Hernia  in  Generah^Wliile  in  the  imtjority  of  instauees  the 
rlia^ogis  of  hernia  is  entirely  simple,  and  may  often  be  foade  eorreetly  at 
^ight,  yet  exeeptions  to  this  nde  are  by  no  means  imef>Tumon,  and  there  are 
cji^^-ss  in  which  the  diagiiostie  skill  of  the  surgenn  is  tested  to  the  ntmost  in 
diffrrPDliating  hernia  froui  eertain  oilier  eonditions.  If  a  swelling  exists 
8»nie*tt'liere  upon  the  abdominal  wall  at  one  of  the  ordinary  sites  of  hernia, 
which  can  \ye  replaef*d  into  t!ie  interior  of  the  belly,  and  es]ic>t*ially  if  the  eon- 
(rnt:^  of  such  a  swelling  eau  Ir*  ree<jgnized  as  Ix-lon^iug  normally  in  the  inte- 
riar  of  the  abdomen,  intestine,  for  examide,  the  diagnosis  of  hernia  is  [ihiin. 
After  sueh  a  swelling  has  disappeared  in  the  Ix^lly  it  is  usually  p»ssilile  by 
bvapinating  the  skin  with  tlie  finger  to  follow  the  track  through  which  the 
tiernia  disappeared,  and  to  determine  ita  direction,  its  size,  its  length,  and  the 
diinemjions  of  the  so-called  hernial  ring.  If,  now,  with  the  finger  on  the  her- 
iiiil  apprfnre,  the  patient  is  requested  to  eongh,  to  stand  erect,  to  iuei'easG  intra- 
•Uoruinal  pressure  by  contracting  the  muscles  of  the  abdominal  wall,  it  is 
ttflially  prjssible  to  feel  a  distinct  itiipidse,  the  effort  made  by  the  abdominal 
Wents  to  escape  again  inlo  the  hernial  sae,  and  if  the  pressure  of  the  finger 
Ndiially  reduced,  it  is  often  fvossible  to  feel  the  intestine  ru*  ouieutuui,  folh>w 
itthpongh  the  hernial  ring,  antl  a^ain  oecii]»y  tlie  hrruial  sac.  After  the  eou- 
'•nt^  of  the  hernia  are  reduct*d,  it  is  snuietirucs  |>ossil>k\  by  gras|iing  the  sa*' 
»i(h  the  fingers,  to  derive  the  sensation  of  the  peritoneal  surfaces,  rubbing  one 
J^iinst  the  other. 

In  cas«  the  heiTiia  cannot  l)e  rc}>laced  in  the  abdomen,  we  attempt  by 
pilpation  of  the  region  to  follow  the  tiiuutr  up  to  and  even  through  the  ab- 
elfmnnal  wall,  and  thtis  to  determine  its  actual  connt^^'tion  with  the  interior 
•f  the  abdominal  cavity.  We  also  seek  to  observe  changes  in  the  volume  of 
tb  nmior.  When  the  patient  stands  erect  or  conghs  or  strains,  the  tension 
rf«  hernia,  if  not  strangulated,  is  nsnally  markedly  increased,  as  deterniinnl 
ht  ^1  pat  ion.  If  the  patient  again  assumes  a  nxrumlKnit  position  the  tumor 
frpqaently  diminishes  in  size,  and  its  tension  is  notably  less,  Fiirrher,  an 
^Twfncible  hernia  is  nsnally  larger  at  niglit  than  in  the  morning,  and  is  some- 
iBcreased  in  size  some  hours  after  the  ingestion  of  a  fnll  meal.  It  is 
times  possible  to  recognize  the  character  of  the  contents  of  a  hernia.  As 
ij  the  stmctnres  most  frequently  founrl  are  intestine  and  omeutuuL  In- 
forms a  snuxjth,  ronnded,  elastic  swelling  of  sfyit  consistence,  tlic  sen- 
•lion  of  tension  is  increased  by  coughing,  by  the  erect  posture,  and  during 
Hgestion.  In  large  irreducible  hernifc  with  a  thin  sac  it  is  sometimes  possible 
fiee  peristaltic  moveujents.  These  may  fK'cnr  spontaneously  or  as  the  r*\sult 
bf  eiitjiiieous  irritation.  If,  as  is  ordinarily  the  case,  the  intestine  contains 
it  fires  a  tympanitic  note  on  percussion;  but  flatness  on  percussion  does  not 
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•Pfoinplish  their  urination  in  two  stagies:  emptying  the  nnrnuilly  placed  por* 
iinof  »lie  bladder  tirst,  and  then  ehBiiging  their  po??ition  to  einptv  the  her- 
ttiiteJ  part.  Sometimes  they  cnuipdain  of  painful,  ditlienlt,  or  freipient 
imoation.  A  eystnseopie  exHinimitiim  may  elejir  up  the  diagiiosii?;  in  ^oim* 
csbrt.  When  we  meet  with  the  hhiddur  during  an  nperatiun  for  hernia  it 
auj  also  be   identified   by    the    introdnction   of   a   »tQi*\    sound    tbrougli    the 

Mnence  of  Hernia  upon  the  G^eneral  Health,^ Ahtny  Individmils  go  ahmi 
ffilb  liernia  of  considerable  size  and  fpiite  ignorant  that  the  condition  exists, 
(*De  of  the  complicatirms  of  hernia  oeeiirs.  It  is  possible  for  a  \Qry 
'ivirtion  of  the  intestine  to  He  outside  of  the  abdomen  in  a  liernial  sac — 
X'br^'a  proj>ortion  indeed  that  tliere  is  no  hmger  vmnn  fi>r  it  inside  tlje 
[iWciTiinal  cavity,  and  yet  the  individual  may  sntTer  froru  no  symptoms  other 
from  the  nieefianiral  iiiroiJvenii*nee  uf  the  larL^e  tumor.  Tn  must  cases, 
WviT,  certain  symptoms  aR*  produced,  si  Miner  or  laler^  which  call  the  atten- 
iBotioftlie  patient  to  the  abnornutl  condition.  In  more  than  ninety  }kt  cent 
*'<  then*  is  pain.  If  the  beniia  has  follower!  a  suddi-u  viulent  ma  sen- 
the  patient  may  have  bad  a  sudden  sharp  pain,  referred  to  the  hiwer 
[prtoftbe  abdomen  or  to  the  seat  of  the  hernia,  followed  by  a  sense  of  weak- 
HH"  <*f  Gurnet hing  liaving  given  way.  An  actual  hernial  protrnsion,  hovv- 
l^f,  is  usually  not  recc>gniy,aVde  for  some  time,  perhaps  for  weeks  or  months. 
[TVpatieut  will  suffer  meanwhile  from  a  sense  of  fallness  or  weakness  at  the 
iof  the  hernia,  accompanied  by  dull,  dragging  pain,  increased  by  prolonged 
or  straining,  and  eanseil  to  diminish  or  di^a]i])ear  when  the  ]>atient 
HowiL  In  addition  there  may  Ix?  intestinal  disturbances,  eonstipatiem,  orca- 
I*«tl  tiausea,  and  vomiting,  A  grMnl  many  of  these  patients  soon  discover 
the  fiain  and  discomfort  is  diminished  by  pressing  over  the  site  of  the 
^ia  with  the  palm  of  the  hand.  If  tlie  hernia  k^comes  of  consideral)le  size 
iiinot  retained  by  a  proper  truss,  the  patients  nsually  suffer  from  mecban- 
I oifprferem'e  w^ith  the  i^eristaltic  action  of  the  intestine,  fmni  constipation, 
tiiDftj  from  diarrhea,  colicky  pain,  flatulence,  dyspepsia,  and  other  digestive 
Under  these  conditions  they  are  apt  to  become  mentally  de- 
fjft^d,  In  think  much  about  the  movements  of  their  bowels,  and  to  be  disin- 
papri  for  physical  labor  or  exertion. 

Qinical  Varieties  of  Hernia. — The  basis   of  the  clinical  classification  of 
depends  upon  the  contents  of  the  sac  and  the  relations  of  these  contents 
^ibfisc  itself.     There  may  be  distinguished:  fl)  Reducible;  (2)  irreducible; 
'inflamed;  (4)  obstructed;  (5)  strangulated  hernial 

1.  Keducible  Hernia. — This  is  the  most  common  variety,  and  inelndes 

;  bemiir  in  which  tlie  contents  can  be  rejilaccMl  into  the  abdominal  cavity 

Sitairy  means,  such  as  |>rjsture  and  uumipulation.     As  already  stated,  the 

ii&ti  subjective  symptom   is  pain,   and   the  other  symptoms   will   lie   such 

ire  already  be^'U  mentioned  in  the  preceding  paragraph.      If  the  hernia 

the  coogenital  variety,  no  pain  may  be  associated  with  its  {jroduction. 
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Objective  Symptoms. — These  depend  largely  upon  the  size  of  the  hern 
and  the  contents  of  the  sac.  If  the  hernia  happens  to  be  of  the  ordinary  ingu 
nal  variety  a  tumor  is  only  present  when  the  patient  stands  up  or  cough 
and  such  a  tumor  may  be  simply  a  feeling  of  fullness  appreciable  on  palpatio 
in  the  inguinal  canal.  The  tumor  disappears  spontaneously  when  the  patien 
lies  down.  When  the  hernia  has  emerged  from  the  external  abdominal  ring 
and  has  passed  into  the  scrotum  or  labium  respectively,  the  physical  signs  will 
vary,  as  already  described,  according  to  the  contents  of  tlie  sac.  The  impulse 
on  coughing  and  the  gurgling  sound  when  the  intestine  is  re<luced  remain  the 
characteristic  signs  of  enterocele.  Large  scrotal  hemiie,  even  though  not  adiier- 
ent,  cease  to  be  spontaneously  reducible.  Often  tliese  patients  may  learn  to 
replace  the  hernia  in  the  recumbent  position  quickly  and  skillfully.  The  diag- 
nosis of  the  variety  and  special  forms  and  the  differential  diagnosis  are  dis- 
cussed in  the  section  on  Special  Forms  of  Hernia. 

2.  Irreducible  Hernia. — A  hernia  is  irreducible  when  its  contents  cannd 
be  entirely  replaced  in  the  abdominal  cavity,  though  the  function  and  nutri- 
tion of  such  contents  remain  practically  normal.  The  sac  itself  is  only  reducible 
in  very  recent  hernia';  in  congenital  hernia,  never.  The  commonest  cause  (rf 
irreducibility  is  the  formation  of  adhesions  between  sac  and  contents,  most 
often  omentum.  Further,  adhesions  between  the  contents,  intestine  to  intes- 
tine or  to  omentum,  snch  that  the  adherent  mass  is  too  large  to  pass  through 
the  ring.  Inflammatory  thickening  of  omentum,  as  already  indicated,  ii 
a  frequent  cause.  Further,  when  the  sac  is  incomplete,  so  that  the  content! 
form  a  part  of  the  wall  of  the  sac,  hernia  of  the  cecum,  for  example.  Also, 
when  so  large  a  portion  of  the  abdominal  contents  have  been  habitually 
carried  outside  the  belly  that  the  abdominal  cavity  is  no  longer  large  enough 
to  contain  them.  Irreducibility  is  most  frequent  in  umbilical  hernia,  and  is 
more  common  in  the  femoral  than  in  the  inguinal  form,  though  any  form 
may  become  irreducible.  It  occurs  most  often  during  middle  life,  and  is  com- 
paratively rare  among  children.  Kinety  per  cent  of  the  cases  contain  omentum 
(Macready).  Berger  found  omental  adhesions  or  changes  responsible  for 
irreducibility  in  318  out  of  582  cases.  The  condition  may  be  temporary  or 
permanent,  though  a  hernia  long  irreducible  may  finally  become  reducible.  It 
congenital  inguinal  hernia  of  the  cecum  in  children,  the  cecum,  or  in  8om» 
cases  other  coils  are  found  adherent  to  the  testis,  and  thus  irreducible. 

Symptoms, — If  the  hernia  is  small,  and  consists  merely  of  omentum,  no 
subjective  symptoms  may  occur.  If  large,  dragging  of  the  omentum  upon  th 
colon  may  produce  more  or  less  pain,  discomfort,  and  disturbances  of  the 
functions  of  the  bowel.  Attacks  of  inflammation  often  occur  in  these  caseSi 
If  the  intestine  is  also  irreducible,  the  condition  is  more  serious,  colicky  ptiBj 
flatulence,  and  constipation  are  common.  Obstruction  or  strangulation  nitl 
take  place  at  any  time.  These  conditions  occur  more  often  in  hernia*  with  I 
small  hernial  ring  than  in  those  where  the  abdominal  walls  are  relaxed  tw 
flabby  and  the  hernial  orifice  large.     Irreducible  hernia  is  a  condition  demand 
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Ig  operation,  much  more  often  than  the  reduoible  form.  This  is  true  of  both 
ikg\imal  and  femoral  hernia'.  Coiitraiiidioatitms  are,  a  very  large  hernia, 
BKti«3oe  old  age,  obesity,  conditions  contraindicating  surgical  operations  in  gen- 
ml     (See  also  Umbilical  Hernia,) 

.1  Inflamed  Hernia*— A  ]fK?alized  peritonitis  of  the  sac  and  its  contents 
lny  occtir  in  any  liemia*  It  is  most  common  in  irredneihle  nnibilic^il  and 
inn'iml  hemin\  The  canses  are  accidental  injnry,  the  nndiie  prc^^siire  of  a 
\n\^  unduly  prolonged  or  violent  efforts  at  reduction  (taxis),  obstruetiun  or 
ttniig:t!lation  of  the  l>owel,  or  acute  enteritis.  The  j)erit(mitis  is  usually  uf 
ik  sep>tihrinons  ty))e-  A  considerable  serous  exudate  may  form  in  the  lier- 
tuil  sac,  and  if  the  process  ends  in  rosohition  new  and  firuier  adhesions  are 
fonneil     (See  also  Obstruct  ion  and  Strangulati(in.) 

Symptoms, — The  hernia  increast*s  in  size,  becomes  tender,  hot,  and  pain- 
ful If  much  fluid  is  thrown  out  into  tlie  sac^  fluctuation  or  scuiiflucruittion 
ma  J  lie  detected.  If  omentum  alone  is  present,  it  feels  liard  and  kuolibv,  Tliere 
usiinlly  a  slight  rise  of  temperature,  100^  to  100,5'^  F»,  some  acceleration 
rf  the  pulse- rate.  If  bowel  is  in  the  sac,  there  is  often  nausea,  vomiting, 
d  constipation*  If  omentum  merely,  the  symptoms  are  apt  to  be  less 
pnere,  and  to  snliside  in  a  few  days  under  rest  and  suitable  local  treatment. 
i  the  hernia  contains  intestine,  and  notably  if  it  he  large,  tlie  greatest 
icbftdness  is  necessary,  since  obstruction  and  strangulation  are  likely  to 
tefUT,  Xo  cathartics  sliouhl  lie  given,  f>nly  enemata  to  relieve  obstructive 
finptoms. 
Tuberculosis  in  a  hernial  sac  has  hc*cn  observed,  nearly  always  as  a  part 
i  ndierculons  peritonitis  witliin  the  belly. 

Aetnal  suppuration  in  a  hernial  sac,  aside  from  strangulation,  perforation 
intestine  from  typhoid  or  tul>erculous  ulceration,  is  occasionally  observed 
tlie  spread  of  a  localized  or  diffuse  purulent  peritonitis.  Very  rarely  a 
iM  containing  omentum  merely  becomes  inflamed,  and  su])purates  without 
IT  evident  stnirce  of  pyogenic  germs.  Ap|>endicitis  in  a  hernial  sac  has  occa- 
y  ItHrn  observed,  A  definite  diagnosis  is  hardly  jxvssible  l>efore  otw^ra- 
Tbe  following  symptoms  might  lead  to  a  suspicion  of  the  condition, 
violent  signs  of  inflannuatiou  in  a  right-sided  inguinal  hernia,  which 
l«^n  irredneihle,  and  ndght  well  |je  small  in  size,  vomiting,  alidouiinal  pain, 
id  the  rapid  developTueut  of  marked  septic  symjptoins,  without  at  first  abso- 
\e  obstruction  of  the  Imwels.  In  strangulated  hernia,  obstructive  symptoma 
mr  first ;  septic  symptoms  may  apt>ear  later. 
4.  OnsTRLTCTEn  Hkrnia — Tncarckrated  HKKNiA.^Impaciion  of  solid 
in  a  coil  of  intestine  occupying  a  hernia,  usually  large  gut,  may  lead  to 
ltnietion»  total  or  partial,  without  serious  impairment  of  tlic  nutrition  of 
tntr-^Tinal  wall.  The  condition  is  most  often  seen  in  old  people  witli  umbil- 
I  liemiic  containing  large  intestine,  or  who  have  large  inguinal  hernia'  con- 
ling  sigmoid  or  cecum.  The  causes  are  constipation,  indiscretions  in  diet 
ij)f  and   the  neglect  of  profier  precautions  to  keep  the  bowels  0|ien, 
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the  condition  being  encouraged  by  the  intestinal  atony  common  in  the  elder! 
and  in  all  coils  of  gut  long  resident  in  a  hernial  sac. 

■  Symptoms. — The  symptoms  of  obstructed  hernia  are  characterized  by 
gradual  onset.  They  are  increased  local  discomfort  and  a  sense  of  tensio; 
in  the  hernia,  constipation,  loss  of  appetite,  a  coated  tongue,  a  foul  breatlj 
headache,  sometimes  nausea  and  occasional^  not  continuous,  vomiting.  Fevei 
is  absent.  To  these  may  be  added  colicky  pain  not  only  in  the  hernia,  but  in 
the  abdomen.  Locally  the  hernia  will  be  found  increased  in  size,  but  only  ino<ler 
ately  tender.  Impulse  on  coughing  is  usually  preserved,  notably  near  the  iicci 
of  the  sac.  It  may  be  faint,  or  in  the  obese  hard  to  detect.  On  palpatioi 
the  doughy  or  hard  scybalous  masses  may  be  more  or  less  distinctly  palpable 
The  tumor  may  l)e  dull  or  flat  on  percussion  or  tympanitic  in  places,  accord 
ing  to  the  presence  or  absence  of  gas  in  the  bowel.  If  unrelieved,  the  conditiai 
slowly  ])asses  from  bad  to  worse,  the  patients  become  weak  from  want  of  noui 
ishment,  they  vomit  from  time  to  time,  and  toward  the  end  the  vomit  ma; 
acquire  a  stercoraceous  character,  and  tliey  may  die  exhausted,  from  chroni 
intestinal  obstruction  and  autointoxication,  at  the  end  of  several  weeks.  Ii 
other  cases  strangulation  may  supervene;  this  is  exceptional.  After  death  n 
inflammatory  lesion  or  serious  impairment  of  nutrition  may  be  found  in  tb 
obstructed  bowel.  The  treatment  consists  of  high  enemata,  massage  of  th 
hernia  and  of  the  abdomen,  washing  out  the  stomach,  but  no  purgatives  unt: 
the  bowel  has  at  least  been  partly  emptied.  If,  as  is  unusual,  the  hernia  wfi 
reducible  before  the  obstructive  symptoms  occurred,  a  careful  and  gentle  efFoi 
may  be  made  to  empty  and  replace  the  hernia  under  a  general  anesthetii 
Symptoms  pointing  to  strangulation  demand  operation.  The  diagnosis  i 
usually  easy  from  the  history  of  a  large  irreducible  hernia,  usually  in  an  ol 
j)erson,  the  constipation,  and  the  gradual  onset  of  the  symptoms,  together  wit 
the  physical  signs,  as  described.  The  age  of  these  patients  and  the  characte 
of  these  hernia'  makes  ojxirative  interference  a  serious  matter. 

5.  Strangulated  Hernia. — The  importance  of  strangulated  hernia  re- 
lates usually  to  the  presence  of  bowel  in  the  sac,  rarely  to  omentum  alone.  A 
hernia  containing  bowel  is  said  to  be  strangulated  when  the  lumen  of  the  gut 
is  occluded  while  the  circulation  of  blood  is  cut  off.  The  hernia  becomes  irre- 
vlucible  s{X)ntaneously,  and  gangrene  of  the  bowel  finally  results. 

Occurrence, — Strangulated  hernia  is  rare  during  infancy,  common  during 
middle  life  and  old  age.  It  occurs  more  often  in  small  hernia>  with  a  narrow 
ring.  More  rarely  in  large  herniiP  with  a  large  ring.  More  commonly  ia 
ancient  than  in  recent  ruptures,  although  a  hernia  may  become  strangulated 
at  once  as  soon  as  it  appears.  It  is  more  common  in  femoral  than  in  inguinil 
hernia;  9.02  per  cent  of  the  cases  in  femoral,  2.16  per  cent  in  inguinal  (Be^ 
ger's  statistics).  Ancient  umbilical  herniie  with  prolapsed  omentum  and  intc» 
tine  and  numerous  adhesions  often  lx?come  strangulated. 

Causes, — Muscular  effort,  lifting,  coughing,  strainings  anything  whid 
causes  a  sudden  increase  of  abdominal  pressure,  may  lead  to  strangulation 
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kCert&tn  diseases  wil!  therefore  predispose  to  strangulation,  constipation,  a 
chronic  l>ronchit5s,  stricture  of  tljc  urethra,  prostatic  hypertrophy,  and  occupa- 
tions involving  violent  niu&cniar  strains,  es]iecially  lifting  effort^^. 

Mechanism, — Much  time  and  ingenuity  have  l>cH>n  exppude^l  in  atteinpting 
luaifount  for  the  occurrence  of  stranguhitlon.  Frohahly  ihc  njeclianisiu  varies 
tinrh  in  different  cases,  Tlic  following  fiictors  have  l»ccn  considered  important 
I5  tliffereni  observers  in  llie  producti*>u  of  straugalatiou :  (1)  Klastioity  of 
tlif  ring  (  Kicliter).  (2)  (Vuniiressiiai  of  the  efferei^r  hy  the  di^[c^ded  atferent 
portion  of  tlu*  ItMip  (Lossen),  (*})  Angulafiou  <>f  the  di-tal  4'tid  <d'  thr  lno[» 
aUlie  ujtirgtn  of  the  ring  (Scarjja),  (4)  Fecal  iuipactinu.  (.%)  Torsion  or 
Wvuhis  of  the  kwip  ( 1  >e  Roul)aix)*  (<V)  Valvular  fcddiug  of  tlie  uincous 
nnnbnine  ( Kunx).  (T)  In1er|>osition  of  the  mesentery  iM.^tween  the  liudjs 
rft lie  prolapsed  loop^  thus  wedging  tlie  hiiwel  more  tinnly  against  tlie  borders 
of  I  Ik?  const  riding  ring  (Lo8?^pu).  By  whatever  luechanical  ua/ans  tlie  impris- 
"fiment  and  pressure  upon  the  liowel  is  coniruen(X*<lj  iince  slarted,  the  condition 
tntfis  to  continue  and  to  grow^  worse,  producing  marked  iutcrfen  iice  with  the 
rircuiation  of  tlie  iMiwel  and  of  its  uieseulery;  the  uieseutej^y  Uvmnes  swollen, 
tDil  in  pul  upon  the  sti'elcii  hy  the  vie  dent  peristaltic  efforts  of  the  intestine 
to  free  itself,  and  the  disturbances  of  ciivnlarion  may  iuvnlve  aho  tlie  uies- 
witerj  lying  within  the  belly  by  old  iteration  of  the  luiaeu  <»f  its  vessels  by 
tfietiou*  Volvulus  of  coils  of  buwel  lying  within  the  abdomen  may  also  occur. 
The  fjtifhological  chaitges  in  the  imprisoned  h^op  arc  venous  congestion,  swell- 
tDf  and  ederna,  paralysis  of  the  muscular  wall  of  the  gutj,  an  increased  secre- 
ti«m  of  mucus  in  its  Inuien,  ben lurrh ages  into  the  wall  of  bowel  and  into  its 
ifttmor;  at  the  same  time  a  serous  extidate,  varying  in  amount,  tiikes  place 
intf>  the  sac  from  the  bowel. 

In  large   hernia*  and    also   in  cases   wbcre  the   strangulation    takes   ]dace 

ntU^r  slowly,   the  quantity  of  sernm    which   exudes    will    be   larger    than    in 

■Hal]  liemia*,  wliere  eoniidetc  strangulation  occurs  suddenly.     This  sernm,  at 

first  f-olorless  or  amber-ecdored,  hecomes  later  stained  with  blond  ]»ignieut  ;  may 

^ntain  flcx*culi   of  fibrin  or  small   blood  elots;   later   it   K^eomes  idmuly   witli 

kococyteSy  and  after  a  variable  time  putrid;  ndgration  of  bacteria  takes  plaee 

[from  the  interior   of  the  bowel,    usually   after  straugulation   has  existed    for 

twenty-four   lionrs,   sometiines   earlier,   siiuietinies    later,    dcjiending  upon    the 

jnjudity  with  which  tlie  gut  loses  its  vitality,  and  esjxH'ially  upon  tlie  loss  of 

lAr  lining  epithelium  of  the  bowel  an^l  the  preseui^-  of  hemorrhages  into  the 

filial  wall.      Tlie  bacteria  found   in   the  exudate  are  the  various  forms  of 

lie  COCCI  and  the  Bacillns  coH.     Owing  to  the  Imcterieidal   pr*tperiies  of 

ai,  they  sometimes  jwissess  at  first  but  fepl>le  vitality.     The  rajiidtty  with 

rhicli   tbtf*   gut   l>ecf»uie*;  actually   gangreu*>us   varies   with    the   completeness  of 

strangulation.     If  th(*  bh>od  supply  of  the  bowel  is  suddeidy  and  couipletely 

imt  off  gangrene  may  ocenr  in  a  very  few  hours.     If  only  gradually,  it  may 

postponed  in  certain  eases  for  days.     The  gangrene  Ix^gins  usually  in  the 

nieoibrane  and  spreads  to  the  other  coats  of  the  bo  web      It  may  be 
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localized  in  small  patches  here  and  there  or  diffuse.  Rupture  of  the  bowel 
then  takes  place,  and  the  hernial  sac  is  filled  with  a  putrid  fluid  accumula 
tion,  a  mixture  of  the  serous  exudate  and  of  intestinal  contents,  gas,  and  oi 
bacteria.  The  physical  changes  in  the  appearance  of  the  intestine  are  as  fol 
lows:  As  soon  as  the  circulation  is  seriously  interfered  with  the  bowel  becomes 
dark  red,  and  then  purple  or  mahogany  in  color,  the  walls  of  the  intestine  arc 
edematous.  The  color  changes  from  bluish-red  to  greenish-  or  grayish-blacl 
when  gangrene  is  complete.  The  peritoneum  loses  its  smooth  and  glistening 
appearance  and  l)ecomes  rough  and  dull.  Usually  at  the  neck  of  the  sac  then 
is  a  ringlike  groove  where  the  constriction  has  occurred.  Often  this  area  imder 
goes  gangrene  very  early,  and  appears  as  a  gray  or  grayish-black  furrow,  and 
here  the  gangrene  takes  jilace  from  without  inward.  The  gangrenous  intestine, 
if  not  yet  ruptured,  is  completely  paralyzed  and  distended  with  gas.  A  local 
jieritonitis  is  early  developed  of  the  intestinal  loop  and  the  walls  of  the  sac. 
This  may  spread  to  tlie  interior  of  the  belly  and  produce  a  diffuse  septic  peri- 
tonitis or  be  sliut  off  by  adhesions.  As  stated,  the  circulatory  disturbances  are 
not  always  confined  to  the  constricted  loop  of  bowel. 

Interference  with  the  mesenteric  circulation  may  lead  also  to  gangrene 
of  portions  of  the  intestine  within  the  abdominal  cavity,  and  the  extent  will 
vary  between  a  limited  area  of  the  wall  of  the  gut  at  some  particular  point 
and  a  number  of  feet.  It  is  quite  important  for  the  surgeon  to  be  able  to 
recognize  u]X)n  opening  the  hernial  sac  whether  the  gut  can  properly  be  re- 
turned to  the  abdominal  cavity  or  not.  If  the  fluid  contained  in  the  sac  is 
clear  and  has  no  bad  odor  it  is  a  favorable  sign.  If,  on  the  other  hand,  it  is 
putrid  or  contains  gas  or  intestinal  contents,  it  indicates  very  positively  that 
the  condition  of  the  gut  will  not  permit  its  replacement  in  the  abdominal 
cavity.  If  the  ]3eritoneal  surface  of  the  gut  is  smooth  and  bright,  although  it 
may  be  dark  red  or  purple  in  color,  it  is  a  favorable  sign.  If  the  bowel  i:^ 
distinctly  flabby  and  paralyzed,  entirely  wanting  in  contractility,  and  if,  after 
the  division  of  the  constricting  band,  no  return  of  circulation  in  the  prolaj)sed 
loop  occurs  after  it  has  been  washed  with  hot  salt  solution  and  covered  with 
a  hot  wet  towel  for  a  few  moments,  it  indicates  that  its  vitality  is  destroyed. 
In  cases  of  doubt,  however,  the  bowel  may  he  left  in  the  w^ound,  and  observed 
again  after  an  interval  of  twelve  to  twenty-four  hours.  It  is  to  be  borne  in 
mind  that  extensive  throml>osis  of  the  vessels  of  the  mesentery  may  sj)read 
within  the  abdomen,  and  thus  cause  gangrene  of  the  bowel  and  diffuse  septic 
peritonitis.  Peritonitis  may  also  occur  from  distention  ulceration  (Kocher) 
of  the  intra-abdominal  intestine  leading  to  the  hernial  orifice.  The  afferent 
loop  becomes  enormously  distended  from  accumulated  contents,  gas  and  feces. 
Its  circulation  interfered  with  by  such  distention,  ulceration,  and  perforati(»n 
may  follow  with  fatal  results  in  spite  of  a  successful  operation  upon  the  hernia 
itself.  When  the  gut  in  the  hernial  sac  becomes  gangrenous  and  ruptures,  the 
mixture  of  its  putrid  contents,  bacteria-bearing  feces  and  gas,  is  poured  into 
the  sac,  and  soon  sets  up  a  rapidly  spreading  septic  phlegmon  or  fecal  abscess 
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faf^imiDg  that  the  patient  tias  survived  so  long).  Burrowing  of  sneli  an  abscess 
in  M  direct  ions  occurs  with  great  rapidity.  The  skin  is  extensively  nnrler- 
miiiH]  and  often  jx'rforated  at.  sevt*nil  judnts  with  the  diseharge  uf  foul  pus, 
gss,  and  fecal  matter.  In  this  manner  it  is  pussililu  fVir  relief  of  the  okstruc- 
lion  (o  occur,  with  the  formation  of  ;in  artitieial  tniu^.  In  partial  hernia^ 
(Richrers)  such  an  event  may  form  an  artificial  anus  or  fecal  tistuhi,  and 
spcmtaTieous  en  re  is  possihle,  as  it  is  in  very  rare  eases  when  the  entire  calitjer 
oftlieg^ut  is  involved.  (See  my  ease,  vol.  i^  page  757.)  Usually  these  patients 
ilie  of  ^pticemia  s|>eedily,  or  aftrr  pr(>!un.ii(*d  suppuration. 

General  Stjwpfofns  of  Slrantjiffaied  Ilfnua. — Althongh  the  symptoms  of 
stnngulaTed  hernia  vary  mnt'h  in  dilTen^nt  ejises, depending  npin  causes  to  be  dis* 
cussed  later,  yet  in  the  average  cas<^  they  are  fairly  tyjaeal.  They  may  be  divided 
into  general  and  local  signs  and  symfitonis.  The  general  symptoms  are,  broadly 
sjeaking,  the  symptoms  of  acute  intestiuiil  obstruction  fr*im  strangulation; 
wha^as,  88  has  already  been  pointed  out,  the  symptoms  of  an  obstructed  hernia 
respnihle  those  rather  *»f  chronic  intestinal  obstruct  inn.  Very  often  the  patient 
will  be  able  to  refer  the  oeeurrem^  of  strangulation  to  some  sj>ecial  cause — 
a  violent  attack  of  coughing,  an  etfort  to  lift  a  heavy  weight,  an  attack  of 
foroiting,  straining  at  sti>ol,  or  some  otiier  simihir  incident.  The  patient 
Jttring  one  of  tijese  jihysieal  efforts  will  Ix*  eoiisfitms  of  an  increase  in  size 
in  the  hernial  tnnmr,  if  such  lie  [vresent,  and  of  srvcre  |min  of  an  aching  character 
fdt  at  the  site  of  the  hernia;  in  addition  to  which  there  will  Ik?  severe  colicJcy 
[lain,  referred  to  the  umbilicus  or  to  the  lower  part  of  the  abdomen  in  general. 
Tlie  patient  will  speedily  vomit  the  contents  of  his  stomacli.  The  vomiting  is 
pppeated  at  frequent  intervals,  and  resembles  that  from  acute  intestinal  obst ruc- 
tion by  strangulation  from  internal  causes— that  is  to  say,  it  soon  liecfmies  bile- 
staiued,  is  large  in  quantity,  and  during  the  later  stages  of  the  condition  con- 
riits  of  the  contents  of  the  intestine  above  the  obstruction  and  assumes  a  fecal 
cbraeter.  This  material  is  regurgitated  sndflenly,  without  warning,  in  largt^ 
^uaiitities  and  without  much  ap|>arent  effort;  it  is  the  typical  vomiting  of 
tfitetitinal  obstruction.  It  may  lie  at^companietl  by  hiccough.  It  may  be  absent 
Jfl  partial  hernia,  and  may  cease  when  the  bowel  is  gangrenous. 

Soon  after  (he  onset  of  sfrangidation  very  active  jx^ristalsis  occurs.  The 
I«timt  has  a  desire  to  move  his  l)f>wcls,  and  a  movement  occurs^  emptying  the 
destine  below  the  strangulated  point.  In  moat  cases,  after  this,  neither  gas 
^or  feces  pass  per  reef  it  m^  though  the  jjatient  may  have  an  intense  desire  to 
Wecate,  and  usually  makes  repeated  attempts  to  do  so.  In  partial  hernia  there 
'tiay  be  diarrhea,  and  in  rare  eases  of  complete  hernia,  high  up  in  the  small 
tatwtine,  a  diarrhea  may  occur,  due  to  a  profuse  secretion  from  the  murous 
Dietnhrane  of  the  bowel  liclow  the  obstruction;  this  was  designated  by  Mai- 
gsipie  as  the  cliolera  of  strangulated  hernia  (cliolera  herniaire).  The  degree 
"f  abdominal  disientiun  varies  greatly,  according  to  the  site  of  the  hernia, 
ff  it  l>e  high  up  in  the  small  intestine  there  will  Ih^  little  or  no  rlistenliou,  if 
W  down  in  the  large  intestine,  the  distenti<ui  will  1»e  very  marked  indeed; 


U 
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the  development  of  peritonitis  will  he  followed  by  general  tympanites.  A 
distinct  evidence  of  increased  peristalsis  is  sometimes  obsen^able  by  aus 
cultation  and  palpation  of  the  abdomen  in  the  earlier  stages  of  the  disease 
later,  when  the  intestine  is  paralyzed  or  peritonitis  has  developed,  it  ii 
abolished. 

General  Condition. — In  many  cases  the  general  condition  is  profoundly 
affected  at  once.  The  patient  falls  almost  inmiediately  into  a  state  of  collapse 
In  other  cases  the  general  condition  will  remain  good  for  a  number  of  hours 
When  symptoms  of  collapse  come  on,  the  pulse,  formerly  strong  and  full 
becomes  rapid,  thready,  and  compressible.  The  temperature  is  usually  subnor 
mal,  the  extremities  become  cold  and  moist,  the  nose  looks  sharp  and  pinched 
the  facial  expression  is  anxious,  the  mucous  membranes  assume  a  bluish,  livic 
color,  and  this  condition  of  collapse  may  go  on,  accompanied  by  the  vomiting 
and  abdominal  pain,  to  a  fatal  issue,  without  any  other  complication.  Th( 
duration  of  life  in  these  cases,  if  not  operated  upon,  varies  from  less  than  i 
day  to  from  five  to  seven  days.  If  jx^ritonitis  is  developed  the  face  may  become 
flushed,  the  temperature  may  be  moderately  elevated,  or  not  at  all;  there  wil' 
be  general  tympanites.  In  some  of  the  cases  the  patient  will  feel  relatively 
well,  although  actually  dying,  and  tliis  condition  of  hopefulness  may  endun 
until  the  last.  In  case  the  gut  ruptures  into  the  hernial  sac,  the  patient  maj 
still  go  on  and  die  very  rapidly  of  septicemia,  peritonitis,  septic  pneumonia 
and  exhaustion.  The  mortality  of  untreated  cases  of  strangulated  hernia  ii 
at  least  ninety-five  per  cent.  As  already  indicated,  some  of  the  patients  die  ir 
a  condition  of  collapse  during  the  first  day ;  others,  after  two  or  three  or  more 
days,  of  exhaustion;  others  of  peritonitis;  others  as  the  result  of  the  rupture  oi 
the  gut  and  septic  phlegmonous  inflammation  of  the  scrotum,  abdominal  wall 
and  thighs ;  still  others  of  pneumonia ;  and  among  those  where  an  artificia 
anus  spontaneously  forms,  especially  if  it  be  in  the  small  intestine,  some  wil 
die  of  inanition  after  weeks  or  months. 

Local  Symptoms  and  Changes  in  the  Ilupture  Itself. — The  strangulatec 
hernia  becomes  larger,  more  tense,  and  firmer,  and  is  extremely  painful  or 
pressure,  there  being  always  a  point  of  fixed  pain,  most  intense  in  the  neigh 
borhood  of  the  neck  of  the  sac.  The  hernia  becomes  at  once  irreducible ;  then 
is  no  impulse  upon  coughing,  nor  do  any  of  the  other  causes,  such  as  vomit 
ing,  straining,  and  the  like,  produce  any  change  in  the  tension  of  the  hernia 
mass.  Upon  percussion  the  hernial  tumor  may  be  flat,  dull,  or  tympanitic 
The  chief  diagnostic  value  of  irrcducibility  in  strangulated  hernia  is  observec 
in  those  cases  formerly  reducible,  which  suddenly  become  irreducible,  witl 
the  symptoms  of  pain,  general  and  local,  and  localized  tenderness.  It  is  to  Ix 
borne  in  mind  that  among  the  aged  both  the  local  and  general  symptoms  ma^ 
be  much  less  marked.  The  local  ])ain  and  tenderness  may  be  slight,  and  ii 
the  hernial  tumor  be  very  small,  it  may  escape  observation  altogether.  The 
patients  sink  into  an  indolent  and  apathetic  state  with  gradually  increas 
ing  symptoms  of  exhaustion  and  final  collapse.     If  the  intestine  ruptures  intc 
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tk  sac,  the  overlying  soft  parts  rfipidly  lieeoine  swollen,  red,  edematous,  and 
rrepitant  on  palpation;  une  ur  more  spots,  at  lirst  of  a  dark  red  or  inuh^jgany 
ealor,  are  observed  upon  the  skin,  and  thi*s**  iKX'ome  gungrenous  and  softened, 
the  flbfloess  finally  niptoring  at  une  or  several  ])Oiuts.  The  onset  of  peritonitis 
fmia  perforation  into  the  ahdoniinal  eavity  or  the  spread  of  infection  from  the 
hi*rni«l  sac  does  not  differ  in  its  general  and  loeal  signs  from  those  already 
ri1»ed  nnder  IHffuse  PeTitrmitis,     Among  the  fatal  eomplieations  are  pneu- 

nia,  usually  of  the  se])tie  lobular  tyiM%  sometimes  pyemic  from  the  lodgment 
of  small  emboli  from  the  mesenteric  vessels.  Sup]iression  of  nrine  is  not  infre- 
quent in  the  aged,  and  in  all  cases  of  strangulated  hernia  the  amount  of  urine 
excreted  is  notably  diminished. 

Diafffioifis  of  Stranfiulaied  Heimia,^-Jii  the  majority  of  eases  of  strangu- 
late hernia  the  presence  of  a  hernial  tumor,  which  suddenly  heeonies  irre- 
ducible with  the  typical  symptoms  already  deserilatHl,  presents  no  diagnostic 
diiBcuIties.  Still,  atvpical  cases  oceiir,  and  many  good  surgeons  have  made 
grievons  errors  in  diagnosis.  The  risk  uf  falsely  assuming  that  a  hernia  is 
Dot  strangulated  is,  of  course,  a  far  greater  peril  for  the  |>atient  than  is  the 
tssntaption  that  a  hernia  is  strangulated  when  it  is  not;  the  latter  error  rarely 
doing  any  serious  harm,  the  former  will  probably  cost  the  patient  his  life. 
Tbe  liest  means  of  avoiding  error  is  a  careful  and  thorough  examination.  It 
u  to  be  borne  in  mind  that  two  or  more  hernise  may  exist  at  tlie  same  time, 
and  that  one  of  them  may  he  strangulated,  and  that  thai  one  may  be  so  small 
U  to  escape  observation*  It  is  therefore  highly  important  when  a  patient  is 
iuMenltf  seized  with  symptoms  indicatinff  sfranfpdaiifm  of  Iht'  hoirel  to  exam- 
iw  with  care  not  only  the  oi^Iinary  si  ten  of  hemiti,  hut  also  the  unusual  sites, 
h  cases  of  very  small  hernia^,  and  ni»tably  those  in  unusual  situations,  it 
mAv  not  be  possible  to  iletix^t  a  tumruv  but  luen^ly  an  iuereasfd  sense  of  resist- 
^m  and  a  fixed  point  of  pain  and  tenderness.  The  signs  derived  from  percus- 
*m  are  not  of  great  diagnostic  value.  The  hernia  may  lie  empty  at  the  time 
itl)cconies  strangulated,  or  at  least  contain  no  gas,  Tuder  these  eireumstauees 
It  will  be  dull  or  flat  ufwjn  jiercussion.  The  tympanitic  note  may  be  covered 
Dp  by  the  serous  exudate  in  tbe  hernial  sac.  In  L^*rtain  ty|>es  of  strangidated 
Ifmia  the  characteristic  symptoms  nuiy  lie  masked  or  modified.  The  following 
claisses  of  eases  of  this  character  are  quoted  from  Blake: 

I,  Cases  in  which  the  peculiarities  are  dependent  u{Min  the  contents  of 
tlieaaa 

A.  Strangulation  of  a  portion  of  the  liowel. 

(a)   Partial  enterocele  (Riclilers  hernia:'). 

(6)   Strangulation  of  tbe  vermiform  appendix. 

{c)   Strangulation  of  llcckers  diverticulum  {Littre*s  hernia), 

K  Strangulation  within  the  body  of  tbe  sac. 

(a)  By  bands^  adhesions,  aj>ertures  in  omentum,  etc. 

(b)  By  kinks  or  volvulus. 
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II.  Cases  in  which  the  peculiarities  are  dependent  upon  the  sac. 
(a)   Strangulation  within  a  loculus  or  pouch  of  the  sac. 

A.  Strangulation  of  a  Portion  of  the  Bowel. — (a)  In  these  cases  the  hernia 
is  always  small,  and  has  a  narrow  rigid  orifice.  It  is  rarely  seen  in  inguinal 
hernia,  is  fairly  common  in  femoral  hernia,  and  has  been  observed  in  obturator 
hernia.  Tliere  is  seldom  a  definite  history  of  the  former  presence  of  hernia, 
and  the  attack  comes  on  suddenly  as  the  result  of  one  of  the  types  of  muscu- 
lar effort  already  indicated.  It  sometimes  happens  that  the  symptoms  of 
intestinal  obstruction  are  absent  or  not  marked,  while  the  local  sjinptoms  are 
quite  characteristic.  Nevertheless,  at  the  very  beginning  the  patient  may  ex- 
hibit very  distinctly  the  evidences  of  abdominal  shock.  Not  operated  upon, 
these  partial  herniie  almost  invariably  end  in  gangrene  of  the  gut  The  intes- 
tine forms  the  sole  contents  of  the  hernial  sac,  and  upon  operation  a  lateral 
pouch  or  projection  of  the  wall  of  the  intestine  is  discovered  in  a  strangulated 
condition,  and  frequently  so  drawn  out  as  to  resemble  a  diverticulum.  (6)  No 
characteristic  signs  and  symptoms  can  be  given  to  indicate  the  presence  of  a 
strangulated  hernia  of  the  vermiform  appendix  other  than  the  local  signs, 
of  a  small  hernia,  painful  and  tender  on  palpation  and  without  the  symptoms 
of  intestinal  obstruction  until  such  time  as  peritonitis  has  developed.  II.  (a) 
In  cases  where  a  portion  of  a  hernia  becomes  strangulated  in  a  lateral  pouch- 
of  a  hernial  sac  the  general  symptoms  will  be  the  usual  ones.  There  will  b& 
localized  pain  and  tenderness  in  the  hernia,  but  a  portion  of  it  may  still  be 
reducible.     There  may  be  gurgling  and  tympanitic  resonance  on  percussion. 

Strangulation  of  the  Omentum  Alone, — The  omentum  may  become  strangu- 
lated when  it  is  suddenly  forced  through  a  hernial  aperture  by  violent  muscular 
contraction,  and  is  subsequently  pinched  by  the  hernial  ring;  or  when  by  a 
similar  mechanism  an  additional  portion  of  omentum  descends  into  a  hernial 
sac  already  occupied  by  a  part  of  the  same  structure.  The  strangulation  gives 
rise  to  disturbances  of  circulation,  swelling,  thrombosis  of  the  vessels  of  the 
omentum,  sometimes  to  gangrene  and  suppurative  inflammation  in  the  sac. 
The  production  of  gangrene  in  the  omentum  is  usually  a  much  slower  process 
than  is*  the  case  with  the  intestine.  The  symptoms  are  very  much  less  severe 
than  in  strangulated  hernia  of  the  gut.  There  is  localized  pain  and  tender- 
ness, abdominal  pain,  sometimes  referred  to  the  epigastrium ;  the  hernial  tumor 
is  flat  upon  percussion ;  it  becomes  larger  and  harder.  It  is  usually  possible 
to  feel  the  indurated  nodular  masses  of  omentum  in  the  sac  quite  different 
from  the  rounded,  smooth,  tense,  and  elastic  quality  of  intestine.  Although 
these  patients  vomit,  the  bowels  continue  to  move,  and  they  do  not  pass  into 
a  condition  of  shock.  After  the  symptoms  have  existed  for  a  number  of  days 
the  process  may  end  in  resolution,  after  which  the  omentum  will  no  longer  be 
reducible,  from  causes  already  described.  If  gangrene  or  suppuration  occurs, 
a  relatively  rare  happening,  there  will  be  the  development  of  a  phlegmonous 
inflammation  of  the  sac  and  overlying  soft  parts,  giving  the  characteristic  signs 
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id  syniptoms  of  this  coBtliti 


id  of  the  septic 


:>m  the  starts  resembling 


coBditmn  as  o!  so  whore  cktscrihed, 

process  to  the  perittmeiini  and  jx?ritniiitis 

pneral  sjTnptoms  have  been  severe  and  mfi 

of  strangulation  of  (he  gut. 

Cerliiin  oHier  <:^roiips  of  cases  an*!  enndihoiis  may  he  nicntioned  as  lending 

to  po^si ble  e rrors  o f  d i a £:nos i s,  as  o n i n n r r ii t e d  hy  K t't ■  Irs: 

1,  Cases  with  nuiUiple  hernia,  one  invchn-ihle,  the  other  strangulated, 
i  Two  heniiie,  one  coverin*::  up  or  t:onue;diiig  the  other. 

3.  An  inguinal  and  a  femoral  hernia  on  the  same  aide ;  one  stnmgulated, 
the  other  not. 

4.  Cases  with  an  irredneihle  hernia  in  whieh  the  ohstriiction  or  strangula- 
tion has  ocenrred  inside  the  l>elly,  and  not  in  the  hernia  itself. 

The  differential  diagnosis  between  strangidated  heniia  and  other  special 
' -n^litioiis  will  he  spoken  of  wdien  describing  special  forms  of  hernia.  A  few 
^urris  in  regard  to  the  choice  of  treatment  in  strangulated  hernia  may  not  be 
out  of  plaee. 

Trraiment.— In  n  general  way  it  may  he  said  that  the  reduction  of  strangu- 
lated hernia  by  taxis  is  no  longer  regarded  as  the  safest  method  of  treatment. 
Thut  is  to  say,  thei*e  are  certain  very  serious  risks  attending  its  use  not  involved 
ID  a  cutting  operation*  Taxis  may  be  tried  in  cases:  (1)  Where  the  general 
ami  local  symptoms  are  slight.  (2)  Where  the  hernial  ring  is  very  large,  and 
where  the  hernia  was  formerly  reducible,  or  has  been  strangulated  lx*fore  and 
Induced  by  taxis.  (3)  Cases  in  which  there  are  marked  general  eontraindica- 
tions  and  difficulties  in  the  operation,  such  as  are  f<iund  in  feeble  old  people 
vrith  large  hernia'.  (4)  In  young  infants.  (J\)  WlieUj  the  Iiernia  having  been 
formerly  n*dncible,  the  surgeon  is  called  very  soon,  within  an  iiour  i>r  two, 
after  strangulation  lias  taken  place.  Taxis  is  contraiudieated  :  (1)  When  it  has 
already  been  tried,  (2)  When  the  symptoms  have  come  on  suddenly  and 
•ererely^  notably  in  very  small  hernia'  in  which  strangulation  has  existed  for 
lany  hours  tliat  the  gut  is  probaldy  gangrenoiis.  The  limit  is  ordinarily 
at  twenty-four  hours.  This  fxTiod  would  appear  to  me  to  be  too  long, 
(8)  In  all  eases  wdiere  tlie  hernia  has  Ix^en  previously  iri-educible.  The  dan- 
gers of  taxis  are:  (1)  The  rupture  of  an  already  friable  or  gangn^nous  intes- 
tine. (2)  The  forcing  of  an  intestine  back  into  the  abdomen,  where  it  subse- 
ijuenlly  ruptures  and  jirodnces  perilonitis,  (3)  The  transference  of  infected 
fluid  in  the  hernial  sac  into  the  abdominal  cavity.  (4)  Reduction  en  7nasse, 
(5)  Rupture  nf  the  mcsenterv^  w^ith  s<:*ri<ius  hemorrhage  into  the  abdominal 
cavity,  (6)  Rupture  of  the  sae,  so  that  its  contents  are  forced  into  the  sur- 
unding  tissues.  Ry  reduction  en  ma^f%  or  apparent  reduction,  is  meant  that 
ihe  »ac,  together  with  its  contents,  arc  forced  through  the  hernial  canal  and 
tif^nie  to  lie  l>etween  the  transversalis  fascia  atid  the  anterior  abdominal  wall, 
pro<IaeiDg  a  fonu  of  interstitial  hernia,  while  the  ue<"k  nf  tlie  sae  still  remains 
a  constricting  band  about  the  iutestine.  Ttie  sac  ami  its  contents  may  also 
forced  back  into  the  free  abdominal  cavity,  where  they  may  remain  still 
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strangulated.  Other  possibilities  are  that  the  sac  ruptures  near  its  neck,  and 
its  contents  are  forced  into  the  retroperitoneal  tissues,  or  that  the  parietal  peri- 
toneum and  the  sac  as  well  rupture  along  circular  lines,  leaving  the  constricted 
neck  still  surrounding  the  intestine. 

Taxis  is  known  to  have  been  successful  when  the  tumor  disappears  with  a 
gurgling  sound  into  the  interior  of  the  abdomen,  and  its  former  site  is  entirely 
emptied.  It  is  usually  possible  for  the  surgeon  to  follow  the  hernial  canal  to 
and  through  the  hernial  ring  after  reduction  is  complete.  A  further  and  most 
important  sign  of  success  is  the  speedy  relief  of  the  symptoms  of  strangulation 
and  a  normal  movement  of  the  bowels.  Should  the  surgeon  decide  to  employ 
taxis  he  will  use  the  utmost  gentleness  in  his  manipulations.  His  efforts 
should  not  be  continued  more  than  three  or  four  minutes.  He  should  be 
ready  to  operate  at  once  if  the  taxis  fails.  At  the  present  time  surgeons  are 
in  the  habit  of  treating  cases  of  strangulated  hernia  by  an  open  operation  in 
all  but  very  exceptional  cases.  In  regard  to  the  operative  treatment  of  strangu- 
lated hernia,  it  may  be  said  that  if  the  patient's  condition  is  very  feeble  local 
anesthesia  should  be  employed,  if  possible.  The  incision  should  be  liberal 
through  the  skin.  The  constricting  band  should  be  divided  from  without 
inward  rather  than  in  the  opposite  direction;  a  liberal  exposure  of  the  sac  and 
its  contents  should  be  made,  so  that  all  the  work  may  be  done  under  the  control 
of  the  eye.  After  the  division  of  the  constriction  the  surgeon  determines  the 
condition  of  the  strangulated  intestine  by  the  rules  already  indicated.  Should 
the  gut  be  in  such  condition  as  to  permit  returning  it  to  the  abdomen  one  or 
other  of  the  radical  operations  for  hernia  is  performed,  according  to  the  ana- 
tomical site.  Should  the  gut  be  gangrenous,  immediate  resection  of  the  intes- 
tine gives  better  results  than  the  formation  of  an  artificial  anus.  Thus,  Gibson, 
1900  (Annals  of  Surgery),  found  that  in  101  cases  where  an  artificial  anus 
was  formed  there  were  53  deaths,  a  mortality  of  52.5  per  cent.  In  226  cases 
where  primary  resection  and  reunion  of  the  intestine  was  made  at  the  time 
there  were  58  deaths,  a  mortality  of  26  per  cent.  The  large  number  of  deaths 
following  the  formation  of  an  artificial  anus  are  due  not  only  to  the  conditions 
present  at  the  time  of  operation,  but  also  to  the  large  number  of  deaths  which 
occur  from  inanition  when  the  gangrene  affects  the  middle  or  upper  portion 
of  the  small  intestine,  and  further  to  the  dangers  accompanying  the  operative 
measures  for  the  subsequent  closure  of  the  artificial  anus.  When  the  gut  is 
found  to  be  gangrenous  the  incision  through  the  abdominal  wall  should  be 
liberal,  so  that  the  surgeon  may  inspect  thoroughly  the  intestines  still  within 
the  abdomen.  Resection  should  be  done  at  a  point  removed  some  little  dis- 
tance on  either  side  from  that  portion  of  intestine  whose  nutrition  is  visibly 
impaired.  The  decision  on  the  part  of  the  surgeon  as  to  whether  he  will 
make  an  artificial  anus  or  do  a  primary  resection  will  also  depend  to  some 
extent  upon  his  personal  skill  and  experience  in  intestinal  surgery. 
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Inguinal  Hernia, — liy  inguinal  licTniu  we  untlerstaiid  those  forms  of  her- 
m]  protrusinn  wliidi  pass  into  nr  tiirfm*»li  tlie  ingniiiat  canal.  (For  the  detailed 
aniikuny  of  the  inguinal  canal  lite  reader  is  referred  to  works  on  anatomy  and 
lo  larger  worka  on  general  surgery.)  A  few  details  iire  iiecf^ssarily  gi\'en  here 
in  order  that  the  various  forms  af  hernia  in  this  region  may  l)e  nnderstood. 

In  tlie  early  months  of  fetal  life  a  poneli  or  pnx^ess  of  jjarictal  jKTitiiiieiim 
is  found  projecting  from  the  abdnminal  eaviry  heneatlr  ihe  skin  of  the  groin 
(the  scrotum  in  the  male  and  the  lahimn  majns  in  the  female).  Lafer  on 
the  testis  descends  ahmg  this  proeess  of  perifurienm,  the  Sf>ealled  funieidar 
pfocaw  (processus  vaginalis  perit^mei),  aufl  rhe  lower  portion  of  the  peritoneal 
pnich  forms  the  tunica  vaginali.'^  testis.  Nonoa!ly  the  upper  pnrtion  iMX'oraes 
okliteratcd,  but  if  such  obliteration  dues  not  occur,  the  tunica  vaginalis  remains 
itt  o\en  communication  witli  the  interior  of  the  belly  thnnigh  the  inguinal 
caual.  and  a  portion  of  abdutninal  contents  may  dcsecnd  through  this  canal, 
constituting,  as  already  stated,  a  congenital  hernia,  though  tlie  protrusion  may 
not  oeeur  until  adult  life.  In  females  the  canal  is  know^  as  the  canal  of 
iuck.  Incomjilete  closure  of  the  peritoneal  process  gives  rise  to  hydroceles 
of  the  cord  and  to  other  condiiions  to  be  sfniken  of  later. 

The  aUhiUiinal  wall  iu  the  iuguimd  region  consists  of  the  skin  and  subcnta- 
nerms  tisanes,  the  aponeurosis  of  the  exteniid  and  internal  oblicpie  mus(rdes,  the 
tniiisversttl is  muscle,  and  tlie  trnnsvtTsalis  fascia.     The  ingiumd  canal  contains 
tie  vaginal  process  of  |x^ritoneum  in  early  fetal  life^  and  later  the  spermatic 
ooni  or  pound  ligament   passes  between  these   anatomical   layers.      Its   inner 
ofieiiing^  the  internal  abdominal  ring,  is  an  orifi(t>  in  the  transversal  is  fascia 
jtisl  large  enough  ta  permit  tlie  passage  of  the  mnL     The  outer  end  of  the  canal, 
tfce  external   alsdominal  ring,  is  an  eh^ngated   aperture  in   the  afwneurosis  of 
the  external  oblifpie  muscle.     The  internal  alidominal  ring  lies  alxmt  halfway 
bcrwt?en  the  anterior  superior  spine  of  the  ilium  and  the  8j)ine  of  the  pubis, 
smi  ahmit  twi>  thirds  of  an  inch  alio\^e  Pon part's  ligament.     The  external  ring 
lies  just  aliove  and  to  the  outer  side  of  tlie  spine  of  the  pubis.     The  deep  epi- 
gastric artery  passes  upward  l^'biud   the  internal  border  nf  tlie  external  ring 
fr<:>nt  of  llie  peritoneurn  and  behim!  the  trausversalis  fascia,     Tlie  inguinal 
is  about  1.4  inches  in  length,  and  is  slightly  longer  in  feniales  than  in 
males.     At  its  beginning  its  auti-rior  or  ventral  wall  is  formed  by  the  thick 
Jnuscnlar  fibers  of  the  internal  fjl  liqiie  and  trausversalis  muscle^  and  its  [poste- 
rior wall  by  the  trausversalis  fascia.     At  the  mitldle  of  the  canal  the  posterior 
Vail  is  the  transversalis  fascia,  but  the  internal  oblique  and  trausversalis  mus- 
He  nliove  it,  and  its  anterif>r  or  ventral  wall  is  ffiruied  by  the  aponeurosis 
the  external  oblique.     At  its  sujiertieial  terminal it*n  the  camd  passes  through 
external  oblique;  its  posterior  wall   is   formed   by   the  trausversalis  fascia, 
fifrengthened   iu  the  last  half  iiirb  by  the  coujoined  tendon  antl  the  triangular 
ligament.     As  the  canal  becomes  ni*)re  superficial  its  floor  is  formed  for  two 
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thirds  of  its  extent  by  the  shelf  of  tendinous  fibers  of  the  external  oblique, 
which  broadens  out  to  form  Gimbernat's  ligament. 

The  greater  portion  of  the  posterior  or  dorsal  wall  is  formed  by  the  trans- 
versalis  fascia,  which  is  here  develoi^ed  into  a  layer  of  considerable  strength. 
Toward  the  median  line  the  fibers  of  transversalis  fascia  are  vertical.  Later- 
ally they  consist  of  nuiiiorous  fibers  curving  around  the  internal  ring.  Be- 
tween these  two  parts  there  is  a  weaker  portion  lying  to  the  inner  side  of  the 
deep  epigastric  artery,  and  furnishing  the  avenue  through  which  direct  inguinal 
herniie  escaj)e.  The  protection  of  the  internal  ring  consists  very  largely  of  the 
internal  oblique  muscle,  and  to  a  small  extent  only  of  the  transversalis  muscle ; 
and  it  is  especially  the  internal  oblique  muscle,  not  the  so-called  conjoined 
tendon,  w^iich  is  utilized  in  Bassini's  operation,  being  drawn  down  by  sutures 
to  Poupart's  ligament  to  form  a  new  posterior  wall  for  the  inguinal  canal. 
(Anatomical  details  adapted  from  Joseph  A.  Blake,  "  Hernia,"  "  Reference 
Handbook  of  the  Medical  Sciences,"  William  Wood  &  Co.) 

Oblique  Inguinal  Hernia, — Oblique  inguinal  hernise  follows,  in  man,  the 
same  path  into  the  scrotum  formerly  pursued  by  the  testis ;  that  is,  through  the 
inguinal  canal,  and  may  finally  reach  the  bottom  of  the  scrotum ;  and  nearly 
all  oblique  inguinal  hernia*,  if  they  reach  a  considerable  size,  pass  directly  along 
the  cord  to  the  vicinity  of  the  normally  placed  testis.  The  anatomical  layers 
covering  an  oblique  hernite  are  the  same  as  those  which  cover  the  spermatic 
cord.  They  are  from  within  outward,  the  infundibuliform  fascia,  a  prolonga- 
tion of  the  transversalis  fascia ;  the  cremasteric  fascia  and  the  cremaster  muscle, 
derived  from  the  internal  oblique;  and  the  intercolumnar  fascia,  derived  from 
the  external  oblique.  The  coverings  of  a  direct  inguinal  hernia  are  the  same, 
except  that  tlie  transversalis  fascia  itself  takes  the  place  of  the  infundibuli- 
form fascia.  Tlie  various  structures  of  the  cord  are  spread  out  to  a  greater  or 
less  extent  over  the  surface  of  a  hernial  protrusion,  the  vas  deferens  lies  to 
the  outer  side  and  posteriorly,  while  the  blood-vessels  of  the  cord  lie  to  the 
outer  side  of  the  sac.  In  the  scrotum,  however,  these  relations  may  be  changed, 
and  the  entire  cord  may  come  to  lie  in  front  of  the  hernia.  When  the  hernia 
passes  througli  tlie  entire  Icngtli  of  the  inguinal  canal  it  is  knowTi  as  an  external 
or  oblique  inguinal  hernia.  Wlien  it  passes  directly  forward  through  the  weak 
})ortion  of  the  transversalis  fascia  to  the  inner  side  of  the  deep  epigastric  artery 
it  is  known  as  a  direet  inguinal  hernia.  The  direct  inguinal  hernia*  are  always 
acquired,  the  indirect  may  be  either  congenital  or  acquired.  The  indirect  hernia 
may  be  divided  into  several  classes,  according  to  the  extent  and  anatomical  limits 
of  the  protrusion.  Tn  the  earliest  stages  of  oblique  inguinal  hernia  it  is  usu- 
ally possible  to  invaginato  the  skin  of  the  scrotum  or  labium,  as  the  case  may 
be,  and  to  enter  the  inguinal  canal  through  the  external  ring. 

Examination  of  Inguinal  Hernia. — For  making  the  examination  of  inguinal 
hernia  in  general  the  patient  stands  u])on  his  feet  in  front  of  the  surgeon, 
w^ho  sits  convonicMitly  u])on  a  chair  with  the  ])atient  facing  toward  his  right, 
if  the  hernia  is  upon  the  left  side,  or  toward  his  left,  if  the  hernia  is  upon 
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tbf  right  jude,  and  makes  the  ex  a  mi  nation  with  his  right  or  left  forelingers 
iwpectively.  The  tip  of  the  finger  invagiriates  the  scrotum^  liiids  the  ex- 
ternal ring,  and  is  then  piushed  onward  into  the  ingninal  canah  In  the 
earliest  and  sliglitest  cases j  when  the  putient  is  requested  to  etnigh,  a  dis- 
tiiH't  iuipul^  18  fult  at  tlie  intenial  ring  by  the  examining  finger.  The 
mpitf  apjireeiation  of  an  ini|nilsi'  is  liardly  autfieient  to  make  a  diagnosis 
«f  bi'rnJM,  bnt  if  the  impulse  i.s  notsdilv  greater  <ni  onc^  side  ihnn  the  other, 
il  imiicates  at  least  a  temlenfy  toward  tlie  jirodvir^tioii  i»f  a  hernia  ii]>on  that 
si<feora  hernia  in  its  incijiient  stage.  If  the  hernia  h  a  little  farther  advanced, 
I  pirlicm  of  abdominal  contents  may  be  felt  to  enter  the  inguinal  canal  at 
tk  njoment  of  eoiighing,  bnt  returns  instantly  to  the  abdomen.  With  a  re- 
l«xe(]  abdominal  w^all  it  is  sometimes  possible  in  these  cases  to  insert  the  finger 
llimigh  tlie  intenial  ring  into  the  al>dominal  q^vity.  If  the  surgeon  simply 
insjiecls  the  abdominal  wall  during  cough ing,  it  is  sonietinies  possible  in  these 
ri«s  to  see  a  slight  rounded  jwutrusion,  which  iminediately  disappears.  The 
t^xlprnal  ring  is  often  notably  increased  in  size,  and  there  is  in  Tuany  of  tlieso 
ewes  a  distinct  relaxation  of  the  al>dominal  wall.  When  operating  upon  a 
[Milient  of  this  kind,  who  has 


a  well-marked  hernia  upon 
m  side,  if  the  conditions 
*nA  aa  have  just  been  uote<l 
tft  found  upon  the  other,  it 
H  at  present  considered  wise 
«&d    justifiable     to     operate 

qKRL  ItOtfa    sitlcs. 

Tlie  third  grade  of  ingui- 
nal hernia    is   when   the    in- 
piinal  canal  is  ermtinuously 
scrupled  by  the  hernia,  which, 
^li<)wevep,    forms   no   exfi-rual 
K prominence  on  tlie  aUhimiual 
wall    This  tyi>e  is  known  by 
various     names:     incomplete 
hernia, 
emia  of  the  inguinal  canal. 
Then    slightly    further    ad- 
|?HnfX*tl,  a  rounded  swt^lling  is 
Ippri^iable   in    the   inguinal 
;ioii,  ,sometimes  exten<ling 
fi5  far  AS  the  external  alidom- 
nal  ring,  hut  not  d<'Sf*4»nf Hug 
ito  file  scrotuiM  nr  labium,  as  ihr  ci'^t 
ide. 


Fio.   38.  —  Ohik.'  k    !  -.1  iNAL   Hkhnia    (S^'Rotai.   Ttpe). 
(IioD»evdt  Hui^pitiil,  eullctiUoQof  Dr.  ChiiLrles  McBumey.) 


ay  be.     This  f^nn  is  known  as  bubimo- 
When  the  hernia  des<"ends  iulr*  tlie  scrotum,  it  is  known  as  a  complete 
a,  someliiues  as  a  scrotal  liernia.     Sniuetimes  scrotal  hernia  niay  reach 
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a  very  large  size,  so  tbiU  a  large  part  of  the  intestines  descend  into  the  scrotumi 
forming  a  rounded  pendent  tumor,  which  may  reach  almost  or  quite  to  th^ 
knees.  Vptm  the  surface  of  snch  a  tiniior  the  preputial  orifice  may  only  hi 
discovcral>le  as  a  dimple,  the  |^nis  heiiig  entirely  covered  and  out  of  sight. 
In  snch  hernise  the  hernial  ring  is  nsnally  very  wide;  in  some  cases  large 
enough  to  admit  the  entire  fist.  Thence  herniie  nsually  form  adhesions,  so  tha^ 
they  are  not  redttcihlc ;  and  al^^o  because,  as  already  stated,  so  large  a  proi 
portion  of  the  ahdominal  contents  lie  habit  mil  !y  outside  the  belK  that  thl 
abdominal  cavity  hecotnes  permanently  contracted  and  too  small  to  contaid 
the  habitually  herniated  intestines.  Tins  conriition  is  known  as  eventraiion* 
These  Ijerniiv  are,  as  a  rule,  inoperable.  Fnmi  the  very  large  number  o| 
arterial  trunks  contained  in  the  hernia,  the  whole  tumor  may  exhibit  visibli 
and  palpable  pulsation. 

Cowjenlial  Inguinal  IJcrnkv  in  Ihc  Male. — When  the  vaginal  process  o^ 
peritoneum  remains  open  after  birth  it  may  at  any  time  receive  a  hernial  pro- 

trnsion.  The  actual  preseiMsd 
of  a  hernia  at  birth  is,  howj 
ever,  quite  rare;  usually  tli6 
hernia  does  not  occur  until  4 
biter  period ;  sometimes  iif^ 
nntil  adult  life.  It  has  heeo 
bnmd  by  the  examination  oi^ 
infants  at  birth  and  tbere^ 
iiftcr  tluit  a  complete  or  par^l 
lial  faihire  of  obliteration  of; 
fbe  vaginal  process  is  ex-j 
tremely  couinton ;  and  while' 
file  results  of  the  observations 
<d'  various  observers  differ 
ifuite  a  little,  tlie  following 
statistics  are  not  devoid  of 
interest:  P.  Camper  found  in 
cxamiuiiiij  TO  new-born  chil- 
dren tliat  in  o4  cases  the  proc- 
rss  (if  jreritoneum  remained 
ojien  on  both  sides,  in  1+ 
cases  upon  the  right  side,  in, 
8  cases  upon  the  left  side. 
Fere  found  amonir  1^^  chil- 
dren up  to  the  ninth  year  of  life,  in  50  eases  either  a  total  or  partial  failure  of 
obliteration.  Kanionede  examined  215  children  or  adults,  and  found  anion^ 
these  the  proci^ss  entirely  ojjen  in  32  cases  and  only  partially  closed  in  26,i 
Bull  and  t'uley  fdund  in  500  eases  of  inguinal  hernia  operated  up^-m  in 
children  under  fourteen  ;^*ears  of  age  tliat  less  than  fifty  pr  cent  of  these  were 


FifJ.  39. — Large:  Ihiulim 
(Xew  York  Hospit^,  servi 


v\  1  ►r.  Frank  Hartley.) 
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raDgeuitaL     The  congenital  hemiie  present  lU  birlli  are  very  rare.     In  nearly 
ill  of  these  cases  adhesions  are  found,  sometimes  as  mere  cords,  sometimes  as 
r  ;i'l  adhesions  between  the  contents  of 

' "mial  sac  and  the  testis. 

obi iU  ration,  \vb«>n  it  does  oceurj 
msT  be  partial  ur  complete*  In  this 
LHJimtvtion  Sachs  divided  the  vaccinal 
[ln•c1^ss  of  ixTitonenm  fur  purt>oses  of 
fceripfion  into  four  parts:  (1)  The 
fminel-shaped  process  at  the  intenuil 
abdominal  ring.  (2)  Tlie  inguinal 
[i*)rfion  lying  in  the  inguinal  canal. 
(3)  The  portion  along  the  course  of 
llmcord  in  the  s<?rotnm.  (4)  The  por- 
tion in  immediate  relation  with  the 
tKtis. 

Niimerons  possihilitics  exist  in  re- 
g»ftl  tci  the  ohiiteration  of  these  several 
pirtfi.  (1)  Obliteration  may  oeenr  only 
!n  the  mi<hlle  of  the  fnnieuhir  pnxvss, 
that  prt ion  in  the  mi<ldle  of  tlie  curd  hctwet^n  the  exk-nia!  rin^-  .mil  t!ic  testis; 
in  these  eases  a  funnel-shaped  depression  may  exist  ni  the  internal  ring;  the 
tnaici  vaginalis  testis  remnins  open  and  extends  upward  an  imnsual  distance. 
In  llw  second  variety,  the  must  frequent  form,  the  peritoneal  sac  remains  open 
lltmngh  the  ingninal  canal,  heknv  w^ldch  tlie  pnx^ess  is  obliterated  as  far  as 
the  tanica  vaginalis.  In  the  third  variety  the  inguinal  j)ortion  alone  is  ohlit- 
enieih  In  the  fourth  variety  a  small 
fnaDel-sba]ied  process  merely  exists  at 
the  internal   ring;   the   remainder   is 


Fio,  40.  —  Hkihw  UiLK  ImiTinal  IIkrnia. 
(Roosevelt  Hospital,  sjervicu  af  Dr.  Charles 
McBurney/) 


.  II. — HTimoctui:  or  tiie  Tunica  VAr«iNALm 
Tf:<tT|8, 


Fifi.  42. — ArQUTRED  I n  « j  t  i  %  m    1 1  r  «r  n  t a  with  Ht- 


Ued.      Irregular   f<»ruis   also  occur  in    wliicli   ohliti'nition   has   failcil    in 
or  more  spots  along  the  course  of  the  cord,  and  thetie  serous  cavities  may 
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be  filled  with  watery  fluid,  encysted  hydrocele  of  the  cord.  Be  the  conditions 
as  they  may,  certain  it  is  that  a  large  proportion  of  the  hernia  occurring  in 
little  boys  are  of  the  congenital  variety. 

The  commonest  and  simplest  form  of  congenital  hernia  in  the  male  is  when 
the  entire  process  remains  open,  and  the  hernial  contents  descend  to  the  bottom 
of  the  scrotum  lying  in  contact  with  the  testis.  In  some  cases  one  finds  at 
oixjration  a  hernial  sac  which  communicates  below  with  the  tunica  vaginalis 
testis  by  a  narrow  opening.  In  these  the  lower  pouch  may  become  filled  with 
serous  fluid,  which  slowly  or  rapidly  drains  back  into  the  abdominal  cavity 
when  the  patient  lies  down.  In  other  cases  the  hernial  sac  will  terminate 
below  in  a  fibrous  cord  running  into  the  upper  part  of  the  tunica  vaginalis 
testis.  When  operating  upon  cases  of  congenital  inguinal  hernia  one  finds 
usually  a  very  thin  sac  closely  adherent  to  the  elements  of  the  cord  and  sepa- 
rated only  with  considerable  difficulty;  the  vas  deferens  lies  posteriorly,  as  a 
rule,  and  the  veins  are  spread  out  upon  the  external  and  posterior  surface  of 
the  sac.  It  is  not,  however,  always  possible  to  distinguish,  even  at  the  time 
of  operation,  between  an  acquired  hernia  and  that  type  in  which  the  process 
remains  congenitally  open  merely  a  certain  distance  down  the  cord,  but  short 
of  the  tunica  vaginalis.  Before  operation  it  is  seldom  if  ever  possible  by  the 
physical  signs  to  distinguish  the  congenital  from  the  acquired  form  of  inguinal 
hernia. 

Another  form  of  inguinal  hernia  exists,  sometimes  known  as  infantile  her- 
nia. It  is  always  an  acquired  hernia.  In  infantile  hernia  the  processus  vagi- 
nalis may  be  entirely  open  or  partly  obliterated,  but  the  hernia  occurs  in  an 
acquired  sac.  Thus  in  these  cases  it  might  happen  that  the  hernia  would 
appear  to  be  surrounded  l)y  a  double  sac. 

Certain  congenital  defects  relating  to  the  testis  and  to  the  tunica  vaginalis 
— namely,  undesrended  testis  or  misplaced  testis  and  hydrocele — have  a  rather 
important  practical  relation  to  hernia.  The  descent  of  the  testis  may  be  abnor- 
mal or  incomplete.  The  testis  may  fail  to  leave  the  abdomen,  and  may  remain 
in  the  iliac  or  lumbar  region.  It  may  descend  a  variable  distance  into  the 
inguinal  canal ;  it  may  leave  the  canal  and  lie  upon  the  pubes  or  beneath  the 
skin  of  the  thigh  or  in  the  perineum.  These  congenital  defects  in  the  descent 
of  the  testis  are  frequently  associated  with  an  unusually  wide  inguinal  canal, 
the  processus  vaginalis  descends  below  the  testis,  and  may  remain  open  in  these 
cases  a  variable  distance  and  give  rise  to  a  congenital  hernia.  In  the  cases 
where  the  testis  remains  in  the  inguinal  canal,  it  may  often  be  pushed  out  of 
the  external  ring,  but  usually  returns  at  once  to  its  former  situation,  and  this 
condition  is  not  infrecjuently  accompanied  by  a  congenital  hernia,  in  which  the 
hernial  sac  lies  in  fnnit  of  the  testis.  Certain  practical  interest  attaches  also 
to  the  cases  where  the  processus  vaginalis  remains  open  throughout,  but  is 
extremely  narfow  at  some  ])oint,  so  that  senms  fluid  accumulates  in  greater  or 
less  quantity  below  the  narr(>w  point.  If  the  opening  is  large,  fluid  will  only 
accumulate  when  the  individual  stands  erect,  and  will  ru?i  back  into  the  i^bdoni- 
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imI  carity  mnre  or  less  complotoly  wlien  lie  lips  dfuvn.  If  thv  communication 
is  verv  narrow,  the  Uiiiil  will  run  Inwk  hnr  sli»wlv,  uihI  it  is  |>ossible  in  these 
(35€s  to  eoufoiiii(l  rhe  c(»rh!iliun  with  an  irr«'iliii'ihlr  lirriiin,  ar  witli  a  hernia 
which  is  rt*ihiced  only  with  diliiculty.  The  iliirerentinl  iliii^nosis  is  to  he  made 
fyfhe  light  test  and  by  the  fact  that  when  a  hernia  leaves  the  ahdominal  eavity 
in<I  descends  into  the  sae,  it  usually  dcx^s  so  suddenly  and  at  once,  upon  eou^h- 
inp,  straining,  or  tlie  like;  whereas,  in  the  ease  of  these  eoinoiunieatin^  hydro- 
r^jes,  the  aeeuniulation,  Ijaving  ouee  been  enii>tiec!  into  tlie  hclly,  nturus  hut 
dowly.  Still  another  combination  may  exist.  The  up^ier  |)ortion  of  the  vaginal 
process  may  be  the  seat  (»f  a  hernia  which  cnnuminieutes  by  a  narrow  iiritice 
rith  tlie  tunica  vaginalis  lielow^j  and  .serous  iluid  may  aecumulate  in  this  lower 
portioQ  of  the  sae. 


Fla  43.— AcQrtREi>  IvtitTiNAt.  Hfirnia  with  an  Ar- 
cmci^Tio.*!*  OF  Fli/io  in  rut:  HEiiNtAL  Sac, 


y 


TlO.    44. — OoNCENlTAt,     HenNlA    WITir    HYDHrk- 


Tfie  various  forms  of  liydr«»eele  are  occasionally  eonfunnded  with   hernia. 

The  simplest  form,  hydnx'ele^i,  e.,  of  the  tunica  vaginalis  testis — occnrs  very 

commonly  among  children,  hnt  also  during  later  life.     It  forms  a  ronnded  or 

y6imi  tumor,  elastic,  tense,  and  flnctnatiug,  transmits  light  readily,  unless  the 

^be  very  thick,  is  insensitive  and  irreilucible,  antl  sInavs  no  impulse  on  cough- 

I  infr    In  some  cases,  if  the  vaginal  prcK^ess  remains  ojn^n  a  considerable  dis- 

Uaacf*  along  the  cord,  the  tninor  will  end  above  in  a  more  or  less  spindle-sha|>ed 

pfiflongation.     The  presence  of  the  testis  nuiy  l>e  determined,  usually  by  palpa- 

b\m,  as  u  firm  ovoid  mass,  and  also  quite  definitely  by  the  sensations  of  the 

^jmtient.     If  the  testis  be  S4]ueezed  between  tlie  finircrs  tlie  |x*cnliar  an<l  rather 

indescribable  testicular  sensation  is  produced,  easily  recognizal)le  by  the  patient. 

The  sensation,  if  firm  pressure  is  made,  amounts  to  aetnal  pain,  and  may  prn- 

|tu«e  slight  faintness*     A  hydrocele  is  flat  upon  percussion.     In  using  the  light 

one  sliouhl  l»f»  cautifnis  in   assuming  that   no   bcTniji    is   |>resent   in   little 

Idren,  Ixx-uusit,  as  already  noted,  light  is  freely  transmitted  through  the  gut 
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in  infants.  When  the  hydrocele  extends  far  up  the  cord  into  the  inguinal  cana\ 
for  example,  the  difficulties  of  diagnosis  may  be  rather  greater,  and  this  wil 
be  especially  the  case  if  two  sacs  exist,  one  above  and  one  below,  communicatin_^ 
by  a  narrow  orifice  or  not  communicating  at  all.  This  condition  is  known  am 
bilocular  hydrocele.  Occasionally  the  upper  portion  of  such  a  sac  may  con~ 
municate  Avith  the  abdominal  cavity,  and  may  thus  be  reducible.  It  is  ncz 
to  be  forgotten  that  various  forms  of  hydrocele  may  be  associated  with  hernia 
and  that  the  sac  of  the  hydrocele  may  bear  various  and  often  rather  compLJ 
cated  relations  to  the  hernial  sac  itself.  Some  of  these  conditions  are  rath^ 
puzzling  to  the  surgeon,  and  many  of  them  only  permit  of  a  diagnosis  by  a^ 
open  oi)eration.  The  appended  series  of  diagrams  illustrate  the  several  pos^ 
bilities.  One  of  the  classical  forms  of  the  condition  was  first  described  by  S  - 
Astley  Cooper,  and  was  designated  by  him  encysted  hernia.  He  assumed  th=^ 
there  existed  a  congenital  inguinal  hernia,  and  that  the  processus  vaginaL 
was  closed  merely  at  the  external  inguinal  ring,  remaining  open  above  ai=: 
below.  As  such  a  congenital  hernia  makes  its  way  farther  downward  into  tfc: 
scrotum,  it  presses  upon  the  extensive  hydrocele  of  the  cord  existing  belo^ti 
and  may  finally  cause  a  depression  in  the  hydrocele  sac,  such  that  in  the  eix< 
the  walls  of  the  hydrocele  come  to  be  an  outside  double  serous  covering  for  tbe 
lower  portion  of  the  hernia. 

Interstitial  Hernia, — This  is  an  unusual  form  of  inguinal  hernia,  in  which 
the  sac  occupies  a  position  l^etvveen  the  layers  of  the  abdominal  wall.  It  is 
said  to  occur  about  once  in  1,100  cases.  Relatively,  it  is  somewhat  more  com- 
mon in  females  than  in  males.  Three  varieties  are  recognized:  (1)  The  sac 
insinuates  itself  between  the  transversalis  fascia  and  the  parietal  peritoneum. 
(2)  The  sac  lies  between  the  internal  oblique  muscle  and  the  aponeurosis  of 
the  external  oblique.  This  is  the  most  frequent  form.  (3)  The  sac  lies  between 
the  aponeurosis  of  the  external  oblique  and  the  skin. 

The  first  variety  was  termed  by  Kronlein  properitonedl  hernia.  Varieties 
2  and  3  produce  an  external,  visible,  and  palpable  tumor.  In  the  properi- 
toneal  variety  no  visible  protrusion  is  present,  and  this  form  is  very  commonly 
associated  with  a  scrotal  or  labial  hernia.  Indeed,  the  sac  of  a  properitoneal 
hernia  is  quite  commonly  a  secondary  pouch  communicating  with  the  sac  of 
an  ordinary  hernia.  The  danger  of  producing  this  form  in  the  attempt  to 
reduce  a  strangulated  hernia  has  already  been  noted,  and  in  several  instances 
such  an  apparent  reduction  has  been  the  cause  of  the  patient's  death.  In  a 
large  proportion  of  the  cases  of  properitoneal  hernia,  according  to  Macready  in 
sixty-seven  per  cent  of  the  cases  in  males,  there  was  incomplete  descent  of  the 
testis.  Incomplete  closure  of  the  canal  of  Nuck  usually  coexists  in  females. 
Varieties  2  and  3  may  attain  a  very  considerable  size.  They  are  seldom  suc- 
cessfully treated  by  mechanical  moans,  and  usually  require  an  operation. 

Direct  Inguinal  Hernia, — In  this  form  of  hernia  the  condition  is  never 
congenital,  but  always  acquired.  It  is  very  rare  in  children,  and  seldom  is 
developed  until  adult  life.     It  is  more  common  in  men  than  in  women*     As 
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■  fQQiIiiTefl  witJi  the  indireet  or  ohliipic  form  of  inguinal  lirrnia,  its  freriuener 
umd  Ui  be  seventeen  uhliqiie  to  one  ilhrct.  As  iiln*ii*ly  uotctl,  the  protnision 
owurs  not  through  the  inguinal  canal,  but  directly  forward  to  tlie  inner  side 
of  the  deep  epigastric  artery,  and  so  through  the  external  abdoniijud  ring. 
The  differences  in  the  coverings  of  the  sae  have  already  Ijecn  noted.  Direct 
inguinal  hernia  is  rare  hefort*  the  fortieth  year  of  life,  and  nsually  oeenrs  in 
inJividnuls  with  a  flahhy  and  feehly  ilevehqted  nlidoniinal  wulh  Tt  is  never 
a  sudden,  but  always  a  grinlnal  protrusion.  It  tpiile  frequently  occurs  njjon 
Ui\h  sides.  The  shape  of  the  hernia  is  often  spheri(*al.  It  seldom  attains  a 
large  size,  and  tends  to  spread  toward  the  median  line  rather  than  downw^ard 
iDto  the  scrotunu  Indeed,  if  we  see  a  hernia  of  eonsiderahle  size  protruding 
ibmgh  the  external  ahdoniinal  ring,  but  not  descending  into  the  scrotum,  the 
probabilitied  are  that  it  is  a  direct  hernia.  Tlie  diagnosis  can  sometimes  he 
made  by  inserting  the  forefinger  into  the  external  ring  and  feeling  the  pulsa- 
tion of  the  deep  epigastric  artf/ry  to  the  onter  side.  The  sae  of  dirwt  inguinal 
bemia  hears  no  such  intimate  relations  to  the  structures  of  the  s|)ermatic  cord, 
IS  is  the  ease  with  oblique  ingninal  liernia.  The  eord  lies  to  the  outer  side 
or  behind  the  hernia,  and  quite  separate  and  distinct  from  it  Although  these 
bcmia*  seldom  attain  a  size  larger  than  a  goose  egg,  large  and  quite  commonly 
double,  direct  inguinal  hemiie  have  been  observed.     They  are  very  much  less 

likely  to  become  strangulated  than  the  ob- 
lique variety. 


Fw  45.-^ES'rTSTi:P  HrDROcELE  of  the  Cord      Fio.  46. — Acquired  iNciriN  at.  IIkhni  a  Ltino  m  Froph* 

Vrni   AcatJllltD    ISoriNAL    UkKNIA.,  UF   an    EnCVSTED   HydHciCKLK   of  the   t'<lliU. 


Inguinal  Ilemia  in  (he   Female, — The  occurrence  of  inguinal   hernia   in 
kmidt  children  is  rcdatively  rare.      It   is  not  usually  possible  to  distinguish 
''tvpn  at  the  time  of  oj*eration  whether  these  hernia^  are  eongeuitnl  or  acquired, 
h  later  life,  after  the  twenty-fiftli  year,  inguinal  hernia  in  the  female  is  more 
iinon.     Repeated  pregnancies  appear  to  be  a  predisposing  cause.     As  the 
la  increases  in  size  it  passes   through   the  same  grades  as   in  the  male, 
mcept  that  it  finally  descends  into  the  labiiiin  majus,  in  only  about  four  per 
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eeut  of  the  easels,  however.     These  hemite  rarely  attain  a  large  size,  and  even 
when  they  deseeiid  into  the  labiinn  very  large  sacs  are  seldom  observed.     In- 
stead of  descending  into  the  labium  they  may,  in  case  the  tissues  are  very  lax, 
descend  beneath  the  subcutaneous  tissue  of  the  thigh.     Strangulation  and  irr«- 
ducibility  is  relatively  rare  in  inguinal  hernia  in  the  female.     Operation  pf^o- 
duces  almost  uniformly  satisfactory  results  in  nonstrangulated  cases.     Hyd:^^h 
cele  also  occurs  in  the  female  from  imperfect  obliteration  of  the  canal      of 
Nuck;  and,  as  in  man,  hernia  and  hydrocele  may  exist  in  the  same  case.    T^le 
differential  diagnosis  of  hydrocele  of  the  canal  of  Nuck  from  hernia  is  usuaL^U 
not  ditficult.     The  hydrocele  tumor  is  globular  or  ovoid  in  shape^  is  frfc-^lj 
movable,  is  situated  in  the  inguinal  canal,  or  may  be  readily  pushed  into   -^tfic 


Fia.  47. —  Acquired   Hkrnia.  the   Sac   Sur- 

ROUNDKI)    IN    ITS    LoWKR    PaKT    BY    AN    EN- 
CYSTED IIydkockle  of  the  Cord. 


Fio.  48. —  Acquired  Hernia  in  the  Lower  Por- 
tion OF  THE  Sac  Surrounded  by  a  Fluid  Ac- 
cumulation in  the  Tunica  Vaginalis  Tfistis. 


canal;  it  is  rarely,  if  ever,  reducible  into  the  abdominal  cavity;  it  gives  the 
sense  of  elastic  fluctuation  on  palpation.  There  is  a  history  of  a  slow  and 
painless  growth  without  any  of  the  symptoms  which  commonly  accompany 
hernia. 

Femoral  Hernia. — Tn  femoral  hernia  the  sac  descends  within  or  alongside 
of  the  femoral  sheath  inclosing  the  femoral  vessels.  The  most  common  situation 
is  through  the  femoral  canal  to  the  inner  side  of  the  femoral  vein,  rarely  in 
front  of  or  to  the  outer  side  of  the  femoral  vessels. 

Anatomical  lieinarliS. — The  femoral  sheath  is  formed  by  a  funnel-sha|)ed 
process  of  the  transversalis  fascia,  which  descends  below  Poupart's  ligament 
in  the  thigh  to  inclose  the  femoral  vessels.  It  is  normally  funnel-shaiied,  and 
at  its  upper  part  or  base  the  fimnel  is  not  entirely  filled  by  the  vessels.  At 
the  apex  of  the  funnel  opposite  the  saphenous  opening  the  sheath  is  closely 
adherent  to  the  vessels.  A  space  thus  exists  at  the  base  of  the  funnel  to  the 
inner  side  of  the  femoral  vein  known  as  the  crural  canal.  Tt  is  l>ounde<l  in 
front  by  Poupart's  ligament,  on  the  inner  side  by  Gimbemat's  ligament,  poste- 
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jriorly  by  the  ileo-peetineal  line,  the  sr^-colled   (Nioper's  ligament,  nm]   by  tlir 
■fascia  covering  the  peetinous  imisc'le.     To  tlie  <Hiler  aide  lies  tlie  feniDnil  vein. 


p|[\)is  space  is  filled  %vith  loose,  fatty  cnnTie<?tive  ti.ssue  and  eontains  a  small 
^vTupli  nmle.  Formerly  the  relation  »if  the  obturator  or  deep  epigastric  artery 
to  tlie  superior  orifiee  of  the 
crural  canal  was  considered 
very  important  from  a  surgi- 
cal point  of  view.  The  dei*i) 
epigastric  artery  ascends  to 
the  abrlominal  wall  at  the 
outer  side  of  the  canal  Tti 
about  erne  third  of  the  eases 
llin  obturator  artery  is  a 
braucli  of  the  deep  epigastrie. 
In  all  but  three*  |>er  cent  of 
the^ecases  the  obturator  passes 
(biwuwitrd  to  the  niiler  side  of 
llie  feiaural  opitming;  in  tlie 
remainder  it  arches  over  this 
ojieiiing  and  passes  to  its  in- 
ner f,u](\  and  thus  when  op- 
t'fniing  upon  a  strangulated 
femoral  hernia  the  surgf*on 
iniijlit  wound  the  «»hturator  ar- 


^v  when  dividing  tlie  fibers 
TO 


F I  o .  5 1 . — F^- M  n  K A 1  - 1 1 VI R  \  1 A .  11  le  pft t  i  p  n  t  was  an  ol  d  wmtm n ; 
tile  hernia  wan  recurrient.  No  operation  was  done.  (New 
York  Hu»pitai  coUection,) 
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of  Gimbernat's  ligament  from  williin,  ontting  toward  the  niedian  line  l*i 
relieve  the  constrict ichl  At  the  present  period  of  liberal  incisions  and  of 
operating  under  the  control  of  the  eye  sncli  an  aeci«lent  is  not  very  likely 
to  o<-*eur;  and,  if  it  is  dt>es,  the  control  of  the  hemorrhage  by  ligatnre  offers 
no  especial  d i thru  1  tics* 

Tlie  coverings  at  a  femoral  hernia,  if  it  descc>nds  throngh  the  eniral  ring  ta 
the  inner  side  at  the  femoral  vein,  nve  the  per  it*  men  m,  the  subperitoneal  fat, 
of  I  en  (jiiite  ahimdnnt,  tlie  scM^allcil  septnm  enirah%  the  tran^versalis  fascia,  the 
cribriform  fascin,  the  superficial  fascia,  and  the  skin.  The  hernia  apjiears  in 
the  thii2:h  below  Pou part's  ligament  and  Wlow  and  to  the  outer  side  of  the  spine 
of  the  pnl>es.  The  relaiions  of  (he  hrrnifd  profrtt^ion  to  PouparVs  ligament  and 
to  ike  spine  of  the  pubes  are  the  anatomical  landmarhs  whereby  we  distinguish 
femoral  from  inguinal  hernia,  Tim  inguinal  Ijernia*  esca]ie  through  the  exter- 
nal ring  aliove  Ponpnrt's  ligament,  tihove  and  to  the  inner  si*le  of  the  spine 
of  the  pnlM^s.  Tt  is  usually  possible  by  careful  palpation,  except  in  very  fat 
subjects,  to  recognize  the  spine  of  the  pubes  and  its  relations  to  the  hernial 
orifice.  When  a  femnnd  heriua  appe^irs  in  the  thigh  it  is  a  small,  globular,  or 
hemispherical  mass.  If  it  inerenses  in  size  it  tends  to  ride  upward  over  the 
falciform   prfM^ess   of  fascia   lata   ^m    to   the   anterior   abdominal    wall    rather 

tlian  to  descend  on  the  thigh, 
nlthiMiglj  such  a  descent  is 
jiossible,  and  cases  have  been 
nhserved  whore  a  femoral 
herniji  has  deseended  beneath 
the  snl>cntaneons  tissues  al- 
most as  far  as  the  knee. 
Most  of  these  hemife,  how- 
ever, renjain  of  small  size, 
imd  rarely  extend  upward 
further  than  Pnupart's  liga- 
ment. Femoral  herniie  are 
ninre  common  in  women  than 
in  men,  in  the  pr(»}K»rtion  of 
about  three  to  one  up  to  tlie 
age  of  fifty  yDHrs,  after  which 
tire  propnr firms  liec<ime  near- 
ly equal  on  account  of  the 
iiifrefpient  formation  of  her- 
nia- in  old  women. 

The  statistics  of  the  Hospital  for  Ruptured  and  Crippled  in  the  city  of  Xew 
York  indicate  that  inguinal  hernia  is  about  seventeen  times  as  frequent  as  fem- 
oral hemia.  According  to  ilacready,  of  100  ruptures  in  males  97|  per  eent 
are  inguinal  and  2 J  per  cent  femoral  hernia.  Among  women  the  proportion 
is  60.3  per  cent  inguinal,  39.7  per  cent  femoral  hernia.     A  number  of  rare 
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FiQ»  52.— Femoral  H  eh  via  lNrARf'ERATEi>. 
(New  York  Himpilut,,  8c*rx'ifc  of  F>r.  ilarUpy.) 
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menes  of  femnral  liernin  liave  l>erii  dp^crihod :  (1)  llir  liPriiitt'  may  take 
place  through  a  rent  in  CiimbtTiiat's  HgaiDcnt.  (2)  Instead  of  becoming  sub- 
Icutaneous,  tlie  hernia*  may  burrow  bcneiUli  the  |>eetineal  fascia  among  the 
adductor  muscles  of  the  tliigli.  (}})  The  hernia  may  occur  to  the  outer  side 
of  the  femoral  artery.  (4) 
The  hernia  may  esi*ajM*  froiu 
the  pelris  behind  the  femoral 
Tts§els.  (5)  Two  sacs  may 
dfiielop  or  a  diviiHn^  sac,  one 
of  which  follows  the  crural 
canal,  the  other  burrows  be- 
tween the  peritoneum  and  the 
fascia  of  the  {>eh'is,  usually 
downwanl  in  the  direct ii)u  of 
tbe  obturator  foramen. 

The  symptoms  produced 
br  femoral  hernia*  are  indeti- 
nile  jiains,  diges^tiFe  di^^tnrb- 
Alices,  and  sometimes  aente 
attacks  of  colicky  pain,  re 
fcrreJ  to  the  luwer  part  *tf 
the  dlHlomem  Inasmneh  as 
these  hernia*  grow  very  slow- 
It  and    do    not    form    large 

timiflrs,  their  exi.'itence  may  remain  nnsnspeeted  for  a  verj  con.sideralile 
titne.  When  f^mall  they  are  usually  easily  redneible,  but  otherwise  giv^e 
the  ordinary  signs  of  hernia,  when  examined  carefidly  in  the  erect  position. 
Strangulation  oc<'nrs  in  femoral  hernia,  on  acci>unt  of  the  very  narrew 
orifice,  much  more  frequently  than  in  ingitinal  hernia'.  Thu.s,  amon^  94 
*ase!»of  strangrnlated  hernia^  Bryant  found  50  inguinal  and  44  femoral  hernia*. 
Tlie  seat  of  stranpidation  in  femoral  hernia  may  be  at  the  crural  ring,  the 
horrfpT  of  Giml)ernat*s  ligament,  tlie  faleifi>nn  process  of  fascia  lata,  or  in 
tbe  jtubstanee  of  the  cribriform  fascia.  The  two  most  frequent  jioints  are  the 
Imkr  of  Gimbernat's  ligament  and  tlie  edge  of  tbe  falciform  process,  Stran- 
plntion  of  femoral  hernia  bnuls  very  rapidly  to  gangreiu*  nf  tbe  bowel,  and 
«tran^dation  of  a  partial  hernia,  involving  but  a  portion  of  the  wall  of  tbe  gut, 
»^not  infrf^qiient.  Tbe  symptmns  of  strangulation  may  l»e  far  less  stormy  than 
B  tbe  case  w^th  inguinal  hernia*,  and  yet  at  the  o|x*ration  tbe  bowel  may  be 
ioumi  gangrenous.  The  use  of  laTis  for  the  reducHon  of  a  strangulnfed  femoral 
hftnta  is  not  advisable^  nor  can  femoral  hernia  of  the  reducible  kind  be  cured 
!  by  mechanical  means  other  than  operation- 

Differential  Diagnoms  of  Otdhjue  Jjifjmnal  TIemia, — While  many  of  tbe 
•tails  of  the  diagnosis  of  inguinal  hernia  have  already  l>een  mentioned,  cer- 
iiiji  fif  them  may  bear  reiK^titiun,  and  sf»me  other  conditions  not  yet  descrilx^d 


Fig.  53.— Recitriuxt  Femoral  IIehnia. 
{Nbw  Vork  Hospiljil,  siTvk-e  uf  Dr.  P.  R.  BoUon.) 
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require  notice.  The  differential  diagnosis  of  femoral  from  inguinal  hernia 
depends  chiefly  upon  the  relations  between  the  hernia  ^nd  the  two  anatomical 
landmarks:  the  spine  of  the  pubes  and  Poupart's  ligament.  In  the  male  the 
diagnosis  is  usually  not  difficult.  The  external  ring  may  always  be  felt,  and 
the  pubic  spine  may  be  located  by  introducing  the  tip  of  the  finger  into  the 
canal  and  following  the  external  pillar  of  the  ring  to  its  insertion  into  the 
spine  of  the  pubes.  In  females,  if  they  be  stout,  the  diagnosis  is  sometimes 
very  difficult  or  impossible.  If  the  protrusion  is  above  Poupart's  ligament, 
it  is  an  inguinal  hernia;  if  below,  a  femoral  hernia.  If  Poupart's  ligament 
cannot  be  felt,  a  line  may  be  drawTi  from  the  anterior  spine  of  the  ilium  to 
the  spine  of  the  pubes.  If  the  hernia  appears  to  lie  above  this  line  it  is  prob- 
ably inguinal ;  if  below,  femoral. 

Hydrocele, — Here  it  may  be  said  that  encysted  hydrocele  of  the  cord  or 
of  the  canal  of  Xuck  can  usually  be  distinguished  from  hernia  readily;  the 
positive  signs  of  hernia — impulse  on  coughing,  reducibility,  etc. — are  wanting; 
the  tumor  is  rounded,  elastic,  movable,  and  more  tense  than  a  hernia,  except  the 
latter  be  strangulated. 

Lipomata, — Fatty  tumors  of  the  groin  will  exhibit  the  physical  characters 
of  lipoma — i.  e.,  softness,  a  lobulated  structure,  a  want  of  complete  corre- 
spondence with  the  anatomical  site  of  hernia,  absence  of  a  pedicle  or  neck, 
irreducibility.  They  are  usually  subcutaneous  and  attached  to  the  skin.  (See 
Tumors.)  Acute  and  chronic  infections  and  secondary  malignant  disease  of 
the  lymph  glands  of  the  groin  have  been  mistaken  for  hernia.  If  the  glands 
are  discrete,  the  individual  glands  can  be  distinguished.  If  periadenitis  exists, 
the  infiltration  is  more  diffuse,  and  has  less  sharply  marked  boundaries  than 
any  hernia.  In  case  of  doubt,  inspect  the  lower  extremities,  the  genitals,  the 
anus,  for  a  focus  of  infection,  or  a  primary  malignant  growth,  and  look  for 
pediculi  on  the  genital  and  anal  skin,  and  for  nits  in  the  pubic  hair,  or  for  an 
operation  scar,  or  the  presence  of  a  malignant  tumor  in  some  other  part  of 
the  body. 

Psoas  abscess  is  often  mistaken  for  hernia.  The  diagnosis  may  not  be  easy. 
The  swelling  may  occupy  the  site  of  hernia,  may  disappear  on  lying  down;  an 
impulse  may  be  present  on  coughing.  Signs  and  symptoms  of  disease  of  the 
vertebrip  and  j)elvic  bones  should  1^  sought  for.  The  following  method  of 
examination  is  useful :  The  y)atient  is  placed  on  his  back  and  bimanual  palpa- 
tion is  made ;  one  hand  is  used  to  depress  the  abdominal  wall  above  the  tumor 
while  the  oth(T  hand  makes  pressure  upon  the  tumor  in  the  groin;  should  the 
latter  diminish  in  size  or  disappear,  an  increase  of  intra-abdominal  tension  can 
usually  be  aj)preciated  with  the  other  hand ;  in  many  cases  a  distinct  sense  of 
fluctuation  back  and  forth  l)etw(»en  the  two  hands.  Under  similar  manipula- 
tions a  hernia  may  be  reduced  and  disappear,  but  no  corresponding  increase  of 
intra-abdominal  tension  will  be  observed. 

Retained  Testis. — When  the  testis  occupies  the  inguinal  canal  it  may  resem- 
ble or  be  associated  with  a  hernia.     When  a  small,  movable  tumor  is  felt,  re- 
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-mbling  in  size  and  shape  a  small  testis,  seek  the  testirh's  in  the  scrotum;  if 
iWnt,  and  pressure  oa  the  inguinal  tumor  causes  testicular  sensations,  the 
diagnosis  of  retained  testis  is  to  be  made;  the  signs  of  hernia  should  also  be 
carefully  sought  fon 

Errors  of  diagnosis  between  scrotal  hernia  and  other  conditions  are  even 
more  common  than  %v]ien  the  tumor  occupies  the  inguinal  canal  and  groin. 
Macready  tabulated  739  cases  in  males  and  85  5u  females  in  which  errors  in 
dia^f^sis  were  made.  Among  these,  the  most  cumuum  error  was  mistaking  a 
hydrocele  for  a  hernia,  233  cases;  epididymitis  was  mistaken  for  hernia  107 
times;  varicocele  00  times;  noninflaumratnry  eulargemeuts  of  the  testis  28 
tiines;  tumors  of  the  testis  13  limes;  tuberculosis  of  e]ndidymitis  or  testis  17 
times.  The  following  conditions  were  mistaken  for  femoral  hernia:  Enlarged 
lymph  nodes  115  times^  abscess  47  times,  varicose  condition  of  the  saphenous 
Teiii  9  times,  psims  abscess  7  times.  In  females  the  following  conditions  were 
mistaken  for  hernia  into  the  labium  uiajus:  Cysts  of  the  lal>iitm  12  times,  varix 
of  Mphenous  vein  26  times,  psoas  abst»ess  3  timcs^  enlarged  glands  22  times* 

It  thus  appears  that  hyflror*ele  is  more  frequently  mistaken  for  scrotal  hernia 
than  any  other  condition.  Such  an  error  is  scarcely  likely  to  occur  in  simple 
cases  of  hydrocele  if  ordinary  care  is  taken  in  the  examination.  To  reeapitu- 
lati?  the  signs:  Hy<lnicele  is  only  reducible  luuler  tljc  very  rare  conditions 
ilready  describc»d,  and  then  nut  usually  in  the  same  instaiUaueous  manner  as 
hernia.  The  swelling  is  in  the  scrotum,  and  only  rarely  extends  upward  into 
inguinal  canal.  The  tense,  elastic,  fluctuating  quality  of  liydrowle  is  in 
case3  quite  different  from  that  of  anv  but  a  strangulated  hernia.  The 
light  test  is  etficient  in  all  but  infants  and  children,  where,  as  already  stated, 
the  intestine  may  also  transnu't  lio;ht.  The  metliod  of  apjilyi ug  the  li^ht  test 
ills  follows:  An  endoscopic  tube,  a  Kelly^s  tul)e,  or  a  cylinder  of  black  paper 
toy  similar  device  is  placed  against  the  sitle  of  the  scrotid  tumor  and 
Wd  in  the  right  hand ;  w^ith  the  left  hand  the  skin  of  the  scrotum  is  gathered 
tJp  posteriorly  and  put  upon  the  stretch  ;  against  the  thickest  ])urtiou  of  the 
tumor  the  surgeon  firmly  presses  the  cylinder  tbrotigb  which  be  inlends  to 
loot     Some  source  of  artificial  light — a  caudle,  au  electric  lights  or  even  a 

I   lighted  match— is  held  ujmju  the  other  sitle  of  the  serotuui  reasonably  close  to 
tb^  skin*     Jf  serous  fluid  is  present  in  considerable  quantify  the  skin  at  the 
bottom  of  the  tube  will  ap|iear  brightly  illuminated.      The  tumor,  in  other 
word?,  is  tran^^^lucent.     The  test  fails  when  the  hydrocele  sac  is  greafbj  thickened 
or  when  it  contains  hlood*     In  rare  eases  it  is  stated  that  some  of  the  forms 
of  sarcoma  of  the  testis  also  transmit  light.     The  history  is  quite  important 
ft  ia  the  diagnosis.     In  hernia  the  tutuor  has  progressed  and  increased  in  size 
F  fi^m  above  downward.     In  liydrofvle  the  tumor  has  originally  formed  at  the 
bfittom  of  the  scr^itum  in  the  vic»iuity  of  ibe  testis.     In  cases  of  reducible  hydro- 
cele, by  miueexing  the  tuui«)r  it  may  Ih^  f<  It  to  slowly  diminish  in  size,  or  if  the 
,j)atient  lies  down  utH>u  bis  lurk  a  simitar  iliminutitm  and  cvpu  disajvpea ranee 
occur.      If  the  patient  be  then  asked  to  stand  u [aright,  while  the  surgtK>n 
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presses  a  finger  over  tbe  external  ring  lightly,  tlje  tumor  will  nevertheless  slowly 
reappear*  In  cases  of  very  lar^o  hv<lrnt'eles  and  greatly  thickened  sacs,  when 
the  p:ifioTi(>?  could  not  give  iiih'!li;Lroiit  histories,  good  surgeons  have  occasion- 
ally tn^en  deceived.  Strangely 
enon^eh,  inflanjination  of  the 
testis  and  of  the  epi<lid\Tuis 
appears  to  be  next  in  freipien- 
cy  as  a  source  of  error.  The 
hislury  of  an  injury  to  the  tes- 
tis or  of  a  gonorrhea,  together 
with  tfje  entire  absence  of  the 
typieal  signs  of  hernia  and  the 
physieal  examination  by  pal- 
]>ation  (jf  the  inflamed  testis, 
shuiild  he  entirely  suthcient  to 
cstahlisli  the  diagnosis,  (Sec 
Diseases  of  the  Testis.) 

Varicocele, — ^While  in  the 
liiajority  of  instances  the  diag^ 
nosis  of  varicocele  is  entirely 
simple,  the  characteristic  feel* 
itig  of  the  veins  surrounding 
the  cord  like  a  bundle  of  an- 
gleworms, their  contours  often 
visible  through  the  skin,  en- 
abling one  to  make  a  diagnosis 
at  sighi,  yet  it  occasionally, 
lu'tpjMims  that  a  large  varicocele 
may  closely  reseudtle  an  omen- 
tal herriiu.  There  may  be  im- 
pulse on  coHglang,  the  tumur  uiuy  disappear  when  the  patient  lies  down 
and  reap])enr  when  lie  stands  upright.  On  palpation  a  long  mass  of  omentum 
may  feel  very  like  a  bundle  of  varicose  veins.  Tlie  most  imjwrtant  diflFereniial 
point  is  the  difference  in  the  character  of  the  im|mlse  on  coughing  or  straining. 
In  heruia  this  is  sudden;  in  varicocele,  it  being  caused  by  the  flow  of  blood 
from  the  abdomen  into  the  dilated  veins,  a  distinct  sensation  as  of  fluid  passing 
through  the  inguinal  canal  may  often  be  readily  perceived.  The  sensation  is 
very  like  that  perceived  in  reducilde  ]iydrfK*ele, 

In  women  w^th  varicose  veins  of  the  groin,  notably  of  the  saphenous  vein 
and  its  branches,  the  character  of  the  impulse  on  coiigliing  is  much  the  same, 
and  a  careful  ohsen^er  will  rarely  bt*  dece^ived.  The  f<»l lowing  additional  diag- 
nostic |joinfs  are  sometimes  useful: 

Wlieu  in  d»nibt  as  to  whetlier  u  hernia  is  of  the  fem^^ral  or  inguinal  vari- 
ety, if  we  are  able  to  reduce  the  tiuuLU'  we  insert  our  finger  into  the  exter- 


FlG.  <>4  —  I-AHC.I      !  I  ,  1    I'M    l!  r  ^     '  IV  TJIK  TrNirA  VAGtXAMS 

T£hTis.     (Uolk'cUon  uf  Dr.  Charles  McBumcy.) 
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ktial  alKiommal  ring.  This  is  iicnrly  always  possibk*  in  ineo  by  invaginating 
the  skin  of  the  serotuiii;  by  n«i  means  su>  easy  in  women*  While  the  finger 
is  in  the  ring  the  patient  h  made  to  stand  ni>riglit ;  if  the  hernia  is  of  the 
(emoral  variety,  its  siiibJeu  reap  pea  ranee,  in  spite  of  t!io  elosure  uf  the  inguinal 
canal,  establishes  its  origin.  In  rrdnrible  fenit»ra]  hernia  it  is  sometimes  p09- 
sihle  lo  insert  the  finger  lH»neatb  I*onpar[\s  liginiient  and  feel  the  edge  of  Gim- 
heroat's  ligament  on  the  inner  side,  <»eeai^ionally  the  pnlsatioii  of  tlie  external 
iliac  artery  upon  the  outer  side.  It  is  randy  possible  to  make  ont  the  exaet 
diaracter  of  the  eontents  of  the  sac  further  than  to  be  able  to  say  that  omentum 
or  bowel,  or  both,  are  present  In  ehildren  when  the  vermiform  apjiendix  occu- 
pies the  sac  it  is  occasionally  possible  to  identify  it.  (For  further  details  of 
diagnosis,  see  Diseases  of  the  Testis.) 

In  regard  to  f*^ moral  hernia^  certain  emiditions  deserve  mention;  adenitis^ 
psoas  abscess,  malignant  disease  nf  the  glaudsj  and  lipoma  liave  already  Ix^en 
mentioned.  In  regard  to  saphenous  varix,  two  additional  points  may  be  borne 
in  mind— namely,  that  the  tninor  having  disflpiieared  when  the  patient  lies 
down,  a  finger  pressed  upon  the  n^girm  of  the  femoral  eanal  does  not  prevent 
till' reappearance  of  the  inmor  when  llie  patient  stands  up,  although  such  reap- 
Hearanee  is  not  as  sndden  as  is  the  ease  witli  hernia.  An  examination  of  the 
\Lp  will  usually  discover  a  varicose  condition  of  the  subeutanenus  veins,  varix 
of  I  he  saphenous  vein  being  rare  as  an  isolated  lesion.  Hyt>ertrophy  of  the  fatty 
tiisiie  lu  the  vicinity  of  the  crnral  t^jii^ning  is  tpiite  a  common  (nmdilinny  but 
nearly  always  associated 
ilh  A  small  femoral  liernia. 
Thug  an  error  in  diagnosis 
may  ix*cur  to  the  extent  of 
a««uiaing  that  the  hernia  is 
irroducible,  whereas  the  mass 
M\  k  really  not  the  hernial 
*«<?,  fmt  a  coiusiderable  tnnmr 
M  large  as  tie  last  joint  of 
uiW'S  thumb  or  sometimes 
l«^r,  composed  of  fatty  tis- 
sue, the  hernia  itself  being 
w  minU  and  reiliicible. 

ITmbilical  Hernia.— Three 
viirietips  of  umbilical  hernia 
may  be  distinguished:  (1) 
CoDgt-niral  hernia  of  tlie  cord. 
(2)  I'mhilical  hernia  in  in- 
fants, in)  Umhilieal  hernia 
in  lid  nits. 

1.   Congvnilal    Uvrnla    of   Ihr    ConL — This   crmdiliou    is   due   to   defective 
closure  of  the  visceral  lamellar  during  fetal  life,  and  is,  proi>erly  speaking;  not 


FiQ.  rif>. — I'MBiorAL  Hernia. 
(New  York   Ut>>|>ital.  .sorvict*  uf   Hr  Murmy.) 
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a  Ijernia  at  all,  since  the  parts  fount!  outside  the  abdominal  cavity  at  birth  have 
never  been  inside  the  belly.  The  eondition  is  extremely  rare^  and  is  said  to 
ucciir  once  in  5,184  birtlis.  Two  cases  were  observed  in  one  year  at  the  Hos* 
pital  for  Ituptiired  iiii<l  Crijipled  in  the  city  of  New  York  (Cc»lcy).  The  child 
may  be  born  witli  a  hirge  juirt  of  the  abdominal  viscera  outside  the  alKloTninal 
cavity;  the  small  intestiiie^  tlie  Inrge  intestine^  the  eeeiun,  the  liver,  the  stom- 
ach,  the  spleen,  tlte  kidney  iimy  all  be  present.  The  condition  is  then  known 
as  eventration.  In  otlier  cases  only  &c^me  part  of  the  small  intestine  or  cecum. 
On  inspection  the  appeiininces  of  tlie  ahdouien  are  peculiar.  The  tumor  is 
covered  by  skin  up  to  a  certain  level,  beyond  that  by  a  thin  translucent  mem- 
brane^ which  consists  of  amnion  npon  tlie  outer  side;  beneath  this  a  very  thin 
layer,  sometimes  containing  Wharton's  jelly,  and  as  an  inner  lining  a  non- 
vascular structure,  which  would   under  normal  conditions   have  been   perit«> 

neuui.  This  jxirtion  of  tl»c 
co\^ering  of  the  viscera  is 
usually  so  thin  that  the  char- 
acter of  the  cnntained  al^dom- 
iual  contents  can  Ije  seen. 
(  Iiildren  bom  in  this  con- 
dition rarely  survive.  The 
ir  may  rupture  during  la- 
bor, in  which  case  the  child 
commonly  dies  at  onc^.  If 
it  survives,  the  amniotic  |>or- 
tion  sloughs  and  tbe  child 
dies  of  peritonitis.  The  only 
hnpe  in  these  cases  is  an 
opersitiun,  if  such  can  he 
performed — i.  e,,  if  tlic  vis- 
cera can  be  reduced  into  the 
alulomen.  In  some  of  these 
cases  the  protrusion  is  very 
small,  and  a  careless  ligation 
of  the  cord  might  include  a 
portion  of  intestine  with  the 
]>roduction  of  a  fatal  result, 
an  HrtiUcial  anus  or  a  fecal 
fistula.  In  addition  to  the 
very  extensive  c»*ugeuital  her- 
nia' of  the  cord  J  others  are 
deserilto<l,  which  apparently 
hfive  ari<;en  nfter  the  ehisiire 
of  tlie  alKlominal  cavity  during  fetal  life,  the  protrusion  then  following  along- 
side of  the  bloml-vessels  of  the  umbilical  cord.     Some  of  these  herniie  are  of 


Fro .  5(i. — L A  H G E  Ventral  H  t wn  i a  { I  n  u  i>  k  « a  f j l j^. ) .    ( H  i  tc tst 
velt  HoMpii;iJ,  cciUrclion  of  Dr.  Ctiarlt^  MeUuniey.) 
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quite  large  size  and  have  a  broail  Liisc.  Of  hers  are  stiiall,  imd  project  jierbaps 
%\}X  1  or  2  cm,  outside  tlie  abdoiuen.  In  both  varieties  a  portion  of  tlie  tumor  is 
covered  by  amnion^  nearly  translneent  and  very  thin,  T]ie  diagnosis  of  these 
ctrnditions  is  to  be  made  by  inspection  and  by  the  increase  in  tlio  size  of  the 
tuiaor  during  crying.  (  See  also  Jlet^kefs  Diverficiilnm  and  Uinbiliral  Fistuhc.) 
1  Umbilical  Ilerniw  among  Infanfs  and  Little  Chihirc7L—\\\wn  we  re- 
member that  the  lunhiliciis  is  normally  closed  by  tlie  forma  lion  of  scar  tissue, 
nod  that   all   sear    tissue    is 


of  a  tendency  to 
slretcli  and  become  thinned 
out  by  pressure,  it  is  not 
iurprising  that  in  numerous 
iiLsTanccs  when  the  umbilical 
riiig  is  closed  by  but  a  thin 
layer  of  such  tissue,  hemite 
tff  the  umbilictis  should  oe- 
eiir.  Such  hernia?  may  be 
fi>micd  as  the  result  of  cry- 
ing, coughing,  straining  dur- 
\^  urination,  on  account  of 
phimosis,  and  other  simihir 
c«nJitioiiE.  No  doubt  a  large 
number  of  these  hernia?  <k*- 
cur  that  are  never  treated, 
anc^  tlie  tendency  for  them 
is  lo  get  well  gpmtaneously. 
Tiny  fiec^ur  during  infancy 
iffataay  time  before  puber- 
*y.  In  infants,  umbilical 
'jt'mia  is  equally  common  in 
Wlj  sexes,  and  is  most  c*om- 
niim  daring  the  first  year  of 
lifr.  The  hernia  is  a  direct 
^p,  and  the  coverings  consist  simply  of  the  skin  with  a  ver^-  little  subcu- 
Jaiier>iis  tissue  and  the  peritoneum  beliind  that.  The  hernial  orifice  is  al- 
wars  small;  tlie  hernia'  seldom  reach  a  si?;e  larger  than  that  of  a  pigeon's 
^;  they  are  usually  conical  in  shape;  their  contents  is  nearly  always  small 
intestine;  they  are  always  rcHhicilile;  they  almost  never  become  strangulated; 
ey  usually  di8app<*ar  when  the   ehiM  lies  dn\vn,   and   only  reajjpear  upon 

,  f^t^ainlng,  and  the  like.     The  fliagnosis  is,  of  course*,  very  simple; 

s   tliesc^  children  stifTcr  froui  culie   and   digestive  disf urbanc»es,  which 
Lnapljear  when  the  chihl  wriirs  a  suitable  support.      Must  of  rliese  cases  when 
early  diirimr  infancy  rt*cnv«'T  without.  Mie  us(*  nf  (nisses  nr  s]iechil  a]>pa- 
5.     Radical  operation  is  only  indicated  when  the  simple  treatment  with 


FlO,  57. — Imh<ie  VKXTRAt.  II En VI A  IN  A  Woman.     (R(*ose- 
velt  Hoapitiil,  collection  of  Dr»  Clmrles  McBumey.) 
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a  pad  or  sticking  plaster  has  failed,  and  the  hernia  tends  to  increase  in  size 
as  the  child  grows  older. 

3.   Umbilical  Hernia  in  Adults. — As  stated,  umbilical  hernia  is  very  fre- 
quent during  the  earlier  years  of  life ;  the  number  then  rapidly  diminishes,  and 
in  males  is  rare  throughout  adult  existence.     When  found  in  men  a  general 
predisposition  to  hernia  is  counnonly  present,  so  that  single  or  double  inguinal 
or  other  hernia'  frequently  coexist.     In  women,  on  the  other  hand,  while  the 
number  of  umbilical  herniie  steadily  diminishes  from  the  age  of  five  until 
twenty-five,  after  this  period  the  number  again  increases,  and  at  forty  years 
of  age  this  is  the  most  frequent  form  in  females.     Berger's  statistics  indicate 
that  after  the  age  of  fifteen  umbilical  hernia  constitutes  22.16   per  cent  of 
all  hernia  occurring  in  females  and  2.5  per  cent  in  males.     The  umbilical 
hernia}  of  female  adults  have  quite  a  different  history  from  those  seen  in  chil- 
dren.    The  latter  remain  small,  the  former  tend  to  increase  in  size,  and  may 
in  time  reach  enormous  pro{X)rtions — as  large  or  larger  than  a  man's  head,  for 
example   (see  illustrations).     Such  hernia?  are  usually  accompanied  by  great 
enlargement  of  the  umbilical  ring  and  by  diastasis  of  the  recti  muscles.     The 
small  infantile  type  may,  however,  occur  in  both  men  and  women ;  these  latter 
are  far  less   dangerous  and   rarely  require   operation.      The   large   umbilical 
hernia}  appear  to  be  due  to  intra-abdominal  pressure,  especially  to  repeated 
pregnancies,  occasionally  to  intraperitoneal  exudates,  ascites,  large  abdominal 
tumors,  etc.      These  hernia}  may  form  rounded  prominences;  in  other  cases 
they  spread  laterally  in  the  sulxiutaneous  tissues  of  the  abdominal  wall,  and 
may  take  an  irregular  shape  with  pockets  and  prolongations  extending  in  vari- 
ous directions.     The  hernial  orifice  may  be  large  enough  to  admit  a  fist,  or 
larger.     In  rare  cases  a  properitoneal  pouch  has  been  observed  in  addition  to 
the  subcutaneous  sac.     The  covering  of  these  hcrniae  consist  of  skin  and  peri- 
toneum merely,  only  a  little  connective  tissue  remaining  to  represent  the  pan- 
niculus  adiposus.     While  this  condition  obtains  in  the  globular  variety  and 
over  the  most  prominent  part  of  the  tumor,  in  the  irregular  forms  a  portion 
of  the  hernia  may  be  covered  by  layers  of  fat  of  considerable  thickness.     The 
contents  consist  at  first  of  omentum  or  of  a  portion  of  transverse  colon;  later 
of  large  and  small   intestine  and   omentum,   sometimes  of  stomach,   even  of 
uterus  and  cecum.     The  omentum  becomes  adherent  at  an  early  date,  render- 
ing the  hernia  irreducible  and  favoring  the  escape  of  intestine;  the  latter  may 
long  remain  nonadherent.     But  the  thin  coverings  of  the  hernia  and  the  con- 
tinued mechanical  insults  from  the  pressure  of  clothing  often  set  up  attacks 
of  adhesive  peritonitis,  so  that  in  old  cases  we  often  find  the  large  and  small 
intestine  and  omentum  tied  up  in  an  almost  inextricable  mass.     The  intestine 
may  perforate  the  omentum,   thus  favoring  strangulation.      The  entrance  of 
gut  into  lateral  pockets  in  the  sac  with  narrow  necks  is  another  not  infrequent 
event;  sometimes  such  pockets  lu'como  entin}ly  closed  off,  and  remain  as  cvst- 
like  cavities  filled  with  fluid.     We  often  find  irregular  septa  of  fibrous  tissue 
passing  from  one  side  to  the  other  of  the  sac,  dividing  its  cavity  into  a  num- 
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ber  of  large  loculi.  Broad  adhesions  are  common  in  these  cases  Letvveen  her- 
nial contents  and  sac,  notably  in  front,  where  the  coverings  are  thinned  out, 
sometimes  as  thin  as  blotting  paper;  through  the  thinned-out  coverings  the 
contours  of  intestinal  coils  are  usually  plainly  visible.  The  deejx^r  j)ortions 
of  the  hernia  near  the  ring  are  usually  found  nonadherent,  or  isolated  adhe- 
sions may  be  found  extending  to  the  ring  and  even  well  within  the  abdomen; 
such  adhesions  involve  omentum  and  the  lining  of  the  sac  chiefly.  On  account 
of  the  thinned-out  condition  of  the  skin  and  consequent  feeble  nourishment, 
the  cutaneous  surface  often  becomes  excoriated,  inflamed,  and  sometimes 
ulcerated. 

The  symptoms  produced  depend  upon  the  size  of  the  hernia,  the  inter- 
ference with  the  function  of  the  bowel  by  adhesions — i.*e.,  digestive  disturb- 
ances, colicky  pains,  constipation,  etc.,  and,  further,  u^x)n  true  obstructive 
symptoms,  and  finally  upon  strangulation  due  to  the  same  causes.  Many  of 
these  patients  are  large,  fat,  flabby  women  with  extremely  relaxed  abdominal 
walls;  the  symptoms  of  enteroptosis  are  common — d raggings,  pains,  neuras- 
thenia, etc.  Though  strangulation  is  not  more  common  than  in  other  forms 
of  hernia,  yet  it  is  more  dangerous  and  fatal;  thus,  Gibson  (Annals  of  Sur- 
gery^ October,  1900)  found  the  mortality  from  gangrenous  umbilical  hernia, 
67  per  cent ;  inguinal  hernia,  26  per  cent ;  femoral  hernia,  37  per  cent  in  the 
operated  eases.  The  diagnosis  of  large  umbilical  hernia  can  be  made  on  inspec- 
tion. Reducibility  or  irreducibility,  the  size  of  the  ring,  diastasis  of  the  recti, 
are  made  out  by  palpation.  Obstruction  and  strangulation  give  the  ordinary 
signs  and  symptoms.  In  fat  women  with  small  beginning  umbilical  hernise 
no  visible  tumor  may  be  present.  By  deep  pressure  with  the  forefinger  intro- 
duced into  the  umbilicus,  the  patient  lying  down,  it  is  usually  possible  to  feel 
the  edges  of  the  ring.  If  the  sac  is  occupied  by  a  small  piece  of  omentum  or 
bowel,  the  characteristic  sense  of  a  string  or  tab  of  omentum  slipping  back  into 
the  belly  or  the  rounded,  elastic  feel  of  a  bit  of  bowel  reduced  with  a  gurgle 
or  a  sort  of  pop,  establish  the  diagnosis.  Impulse  on  coughing  can  be  felt  when 
the  patient  stands  erect. 

(X.  B. — In  all  cases  of  reducible  hernia,  when  the  signs  are  doubtful  and 
the  hernia  refuses  to  reappear  upon  coughing,  straining,  etc.,  repeated  exami- 
nations at  intervals  should  be  made  to  establish  the  diagnosis.) 

While  these  hernia  remain  reducible  they  can  usually  be  retained  and  pre- 
vented from  growing  larger  by  a  carefully  constructed  cushion  or  pad  and  a 
broad  abdominal  belt,  unless  the  patient  is  enormously  stout.  When  irreduci- 
ble the  arrangement  of  a  suitable  apparatus  is  sometimes  very  difficult.  Radi- 
cal operation  may  be  done  if  the  hernia  is  not  too  large  and  the  general  con- 
dition of  the  patient  good.  Many  operations  have  been  devised.  The  most 
successful  consist  in  overlapping  the  abdominal  wall  at  the  site  of  the  hernia 
from  above  downward  (Blake,  Mayo). 

Ventral  Hemie. — Protrusions  through  the  abdominal  wall  other  than  umbil- 
ical hernia?  occur  in  a  variety  of  situations — central,  lateral,  and   posterior. 
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They  may  occur  in  situations  where  the  arrangement  of  the  muscular  and  fas- 
cial layers  of  the  belly  wall  produce  a  point  of  diminished  resistance,  or  as 
the  result  of  wounds  and  surgical  operations  upon  the  belly,  notably  when  an 
infected  penetrating  wound  has  healed  by  granulation,  and  when  nerves  sup- 
plying the  muscles  have  been  cut,  sometimes  as  the  result  of  subcutaneous 
lacerations  of  the  muscles  and  fascia*.  Subserous  lipomata  which  insinuate 
themselves  through  the  wall  of  the  belly  are  a  frequent  cause.  In  these  cases 
the  hernia  may  follow  the  path  of  the  blood-vcsels,  notably  in  the  maramil- 
lary  line. 

Hemie  in  the  Linea  Alba. — These  may  occur  in  the  epigastrium  (see  Epi- 
gastric Hernia,  Disejses  of  the  Abdominal  Wall)  or  below  the  umbilicus. 
Both  are  more  frequent  in  males,  four  to  one,  and  occur  for  the  most  part 
during  adult  life.  The  epigastric  herniir,  though  of  small  size,  may,  as  de- 
scribed, cause  very  marked  symptoms.  The  hernia*  below  the  umbilicus  may 
attain  a  consideral)lc  size.  They  are  situated  usually  within  two  inches  of 
the  umbilicus.  The  diagnosis  of  the  latter  form  offers  no  great  diflSculties 
upon  careful  examination. 

Diastasis  of  the  Recti  Muscles. — Diastasis  of  the  recti  muscles  occurs  in  two 
forms:  (1)  Above  the  umbilicus  in  children,  in  which  case  the  weakness  and 
bulging  usually  disappear  as  the  child  grows  up,  though  a  small,  isolated  hernia 
sometimes  remains.  (2)  Below  the  umbilicus  in  adult  women  who  have  borne 
several  children.  The  entire  linea  alba  may  also  be  affected.  The  diagnosis 
is  simple.  When  the  woman  stands  up  the  recti  separate  and  a  distinct  bulg- 
ing occurs  between  their  borders;  in  marked  cases  the  tissues  between  the 
muscles  may  be  so  thinned  out  that  a  great  part  of  the  abdominal  contents 
protrudes  through  the  muscles.  Upon  lying  down  the  bulging  disappears. 
Palpation  permits  one  to  feel  a  distinct  cleft  between  the  muscular  borders 
through  which  the  hand  may  be  ])assod,  the  lax  abdominal  wall  invaginated, 
and  the  contents  of  the  belly  palpated  with  great  ease.  If  the  patient  be 
directed  to  raise  her  head  the  borders  of  the  recti  spring  into  bold  relief. 
At  the  same  time  the  muscular  borders  may  be  felt  firmly  closing  upon 
the  hand. 

HemifiB  in  the  Linea  Semilunaris. — Hernia?  occasionally  occur  along  the 
outer  border  of  the  rectus  muscle.  Only  a  small  numl)er  of  such  cases  have 
been  reported.  The  hernia  may  penetrate  the  transversalis  muscle  merely,  and 
then  spread  between  the  layers  of  the  abdominal  wall — "  masked  hernia."  In 
most  cases  these  hernia'  have  occurred  in  elderly  women  who  have  borne  many 
children.  The  diagnosis  may  he  difficult  when  the  hernia  is  small  and  covered 
by  a  thick  layer  of  fat.  The  symptoms  may  resemble  those  of  epigastric 
hernia.  There  may  he  a  fixed  yioint  of  pain  and  tenderness.  The  symptoms 
usually  disap])ear  when  the  patient  lies  down.  Strangulation  of  such  hemiie 
has  fK^curred.  A  very  few  cases  of  liernijr  in  the  linea^  transversa*  have  lieen 
re])orte(l.  Macready  reported  seven  eases  observed  by  the  London  Truss  Society 
in  sixteen  years. 
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lumbar  Hernia. — Tliis  iV»nii  of  htTTiia  (n-cnrs  Sii  ihr  liniil»!ir  ivirh^ir,  for  the 
piiost  foirt  in  elderly  adults  \vho!*e  tissues  are  feebly  uourislird  mul  tl,ibliy,  less 
often  as  a  coiigenitid  e^Jiulitiyn  in  iiifiiiits.  The  site  of  the  protnisinn  apjiears 
to  vary  in  different  ea&e^i.  Two  Inuiliar  trinn^les  are  deseribed ;  one,  the 
la^r,  havinii:  its  ha<e  direeted  upward,  eorrespntidiiig  to  the  twelfth  rib; 
the  other,  smaller,  its  liase  direeted  downward,  eorresponding  to  the  eret^t  of 
tk  Hiiiin.  The  iijrfM?r  and  lar^^er  trinn^le  is  bound<^d  iutertudly  l»v  the  saero 
Itaabalis,  outwardly  hv  the  posterior  uuirgin  of  the  ititemid  oblique  uiusele. 
Tbe  apex  of  the  triangle  is  directed  dow*n\vard  t(t  the  ei'est  of  the  ilinui.  The 
lower  small  triangle  lies  lii^tweeu  tbe  free  border  of  thr  hitissinius  dorsi  mus- 
de  and  the  external  oblique  muscle.  The  apex  of  the  smaller  triangle  is  at  its 
upper  part,  and  lies  at  the  junction  of  these  two  muscles*  The  smaller  triangle 
is  koown  as  the  triangle  of  Petit;  the  upjier  and  larger  triangle  is  co%*ered  for 
tk  most  part  by  tlie  latissimns  dorsi  nniscle.  The  herniie  may  apparently 
occur  in  either  of  these  two  situatitm:^.  Special  forms  also  occur,  irresj^eetive 
uf  anatomical  boundaries,  as  the  result  c^f  accidental  trauma,  of  surgical  ojTcr- 
itioas  in  the  lumbar  region,  and  of  disease  u{  the  bones  or  of  tlie  st>ft  parts, 
wiili  the  production  of  Wjny  necrosis  or  of  dt^struction  of  the  soft  parts  l>y 
snpimration.  In  adults  the  cause  of  these  hernias  ap]x*ars  to  1h»  largely  weak- 
ening of  the  tissues  from  ailvaueetl  age,  from  wasting  eonditions,  from  re- 
pealed pregnancies,  and,  as  stated,  from  injury  or  disease.  Tbe  herniie  then 
appear  either  near  the  tip  of  tbe  eleventh  or  twelfth  rib  or  just  above  tlie  crest 
(I  the  ilium  at  the  outer  Wder  of  tbe  latissiuins  dorsi  nniscle.  In  the  con- 
fBuital  eases,  the  hernia  is  due  to  an  imijerfect  development  of  the  muscular 
larers  of  ihe  posterior  abdominal  wall.  In  a  case  of  Dr.  Chark^s  X.  Dowd's, 
the  hernia  occurred  in  a  little  child  as  a  congenital  eontlition,  and  was 
o|>enited  npion  at  the  ago  of  two  years  and  a  half;  the  vermif<»rm  ap{>endix 
»i»J  a  portion  of  the  cecum  formed  the  contents  of  the  sac,  Tn  a  congenital 
ca«  ohfiCfved  by  Wyss  the  hernia  made  its  apiiearance  through  au  (iritiee  iu 
til**  external  and  internal  oblique  and  the  transversalis  nuiseh*;  the  bnver  rilis 
wtrt?  also  eongeni tally  absent  in  tliis  case.  Tweuty-six  cases  of  ltnid>ar  liernia* 
^<*Te  eoUected  by  ilaeready.  Grange  collected,  in  ISOr*,  45  cases;  in  2Q  of 
tl»cse  the  punt  of  origin  of  the  hernia  was  determined,  0  esc^ajx'd  through 
|»  Petit's  Irianglc,  2  througli  the  uppt*r  and  larger  triangle,  3  througli  a  con- 
genital muscnhir  defe<^t,  1  a  defect  of  ihc  crest  of  tbe  i limit,  1  oeeurred  as  the 
PKidl  of  necTosis  of  the  Ixme,  1  through  a  scar,  and  ;*  through  canals  prtx*eeding 
Eijj^cig  the  course  <»f  the  muscles  ami  nerves  of  the  regif>n.  In  the  castas  eolleeted 
fXarangc  the  left  side  was  atfeeti^d  a  little  more  often  than  the  right;  in  *i  cases 
iAia  occurred  on  both  sides;  18  were  males,  the  rest  females;  auumg  the 
latter,  5  were  congenital  (Graser).  When  these  hernia*  are  well  nuirked  no 
litficnlties  exist  in  the  diagnosis;  still,  numerous  errors  have  licen  uuule.  Such 
emia*  have  been  mistaken  for  lipomata,  for  cold  abscesses,  and  for  other  lesions* 
Obttirator  Hernia— Hemiae  of  the  Foramen  Ovale. — Soinething  over  200  of 
cases  have  Wen  eollreted  and  published.     Tbe  hernia  occurs  througli  the 
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obturator  ranal,  whiHi  exists  at  tlie  intornal  nntcrior  i^rtioii  of  the  obttirator 
iiiemUraDe  fur  the  passaf^e  «if  Hie  ol>tm'atr»r  V€^sst'ls  and  nenc  These  structures, 
as  a  rul*.  lie  hrliiiMl  am!  tu  the  outer  side  *jf  tlju  sac.  Among  the  cases  col- 
h^eted  l>y  Ik^ryi,vT^  118  were  woirien  and  18  were  men.  The  hernia  is  not  infre- 
queiidv  l>ihiter;d,  usually  iieeurs  in  nh!  wuuien^  and  is  uften  ass^Tciated  with 
other  foruis  of  hernia,  iiotahly  femoral  hernia.  A  variety  of  structures  have 
been  found  in  these  hernia';  most  nften  small  Intesfine  and  jmrtiiH  hernia 
is  not  uneommou,  Tlie  verniiforni  appendix,  the  omentum,  the  bladder,  the 
ovary,  tlie  tube,  the  uternSj  have  all  h<^^n  in  rare  eases  found  in  the  sac. 
In  most  cases  the  hernia  appears  at  the  upixT  border  of  the  obturator 
extern  us   muscle- — that   is  to  say,    just  behind    the   pubic  bone.      It    is    thus 

covered  by  the  peet incus 
niust^le,  ami  must  reach 
a  CMnsidcrable  size  be- 
fore il  priM luces  a  visible 
or  C'Veii  a  |ialpable  tu* 
rnor.  1 1  may  sometinies 
Ik*  felt  in  the  same  re- 
gion lis  a  femoral  hernia, 
but,  of  course,  the  palpa- 
tion must  Ije  deep.  The 
finger  sliould  be  pressed 
inward,  upward,  and 
backward,  internal  to 
the  common  femoral  ar- 
tery ami  external  to  the 
border  of  thr  adductor 
longns  muscle.  Indeed, 
the  diagnosis  of  these 
hern  in-  has  scarcely  ever 
IxH'u  made  until  after 
strangulation  has  oe- 
eurred.  In  order  to 
make  this  exatiiination 
most  satisfactorily  the 
thigli  should  be  additct- 
ed,  rotatc^d  outward,  and 
flexe<L  l^i manual  exam- 
ination through  the  rec- 
tum or  the  vagina  has 
occasionally  pennitted  the  surgeon  to  feel  the  neek  of  the  sac  inside  the  pelvis. 
These  hernia'  wry  srdcloui  attain  a  large  size,  one  hernia  as  large  as  an  orange 
having  lieen  ohserved.  The  symptoms  of  obturator  lierniiv  may  be  quite  charac- 
teristic, provided  tmly  that  the  surgeon^s  attention  is  directed  to  the  jKissibiUty 
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Incij^ion.     (Roo6e%'elt  UQspit&t,  coUectlun  of  Dr.  Clmrles  Mc- 
Burney.) 
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of  this  con*lition.  As  staUM],  ncorlv  all  these  easels  have  kvii  (Haamostieok^fl  only 
after  strangulation  liacl  oc'ciirred.  If  a  tumor  is  palpable  in  the  groin,  hx^alizcd 
pain  and  tenderness  on  deep  pressure  will  always  be  elicited.  There  are  quite 
definite  symptoms  referable  to  the  pres^sure  of  the  heniia  upon  the  obturator 
DiTVf*:  Pain  tlown  tht*  iuurr  side  <»f  the  tbi^li,  referreil  esprcially  to  ibe  vieinity 
o{  the  knee-joint,  oeca.sionally  diiiiiiiutiun  nf  sensibility  in  ibe  .^kiii  siipjtlii^d 
the  nerve,  and  in  some  eases  (listiir!»anee  of  fiiiK'tiun  in  the  iiuis^'les.  The 
ients  keep  the  thigh  Hexed  and  abdiieteJ,  addiietiun  being  iuipei^silile.  Any 
motion  increases  the  pain*  These  disturbances  of  fi  met  ion  in  the  obturator 
nerve  have  been  observed  in  about  half  the  cases.  In  addition  to  these  localized 
symptoms  there  are  the  s^mptoins  of  strangulation  of  the  bowel.  lu  many 
of  the  observed  cases  the  diagnosis  has  l)ecn  made  of  internal  strangulation^ 
tbf  presence  of  the  hernia  remaining  unsuspected  until  the  time  of  operation 
or  at  the  autopsy*  Obturator  hernia  is  one  of  those  forms  not  infrequently  asso- 
ciated wilh  femoral  and  inguinal  hernia^  and  in  a  number  of  instances  the 
symptoms  have  been  referred  not  tn  the  true  cause  of  obstriTction,  but  to  an 
iual  or  femoral  hernia  wbieh  was  not  strangulatctb 

Iftchiatic  Hemia.^ — A  %'ery  few  cast's  ordy  oi  ischiatic  hernia  have  been 
J^crilKHl,  The  hernia  may  escape  through  the  saeroseiatic  foramen  alnive, 
or,  more  rarely,  below  the  pyTiforuiis  musele.  One  or  more  cases  have  lieen 
olis<,T\*ed  in  which  the  hernia  escafjcd  through  the  lesser  saeroseiatic  foramen, 
Maiready  was  able  to  collect  seventeen  cases  of  ischiatic  hernia.  The  sexes 
Appeared  to  be  aWmt  etpially  affected.  Nearly  half  the  cases  were  oliserved 
during  infancy  or  at  birth.  The  contents  of  the  sac  have  Ix-en  in  most  of  the 
eases  the  intestine  or  the  omentum,  in  a  few  a  portion  of  the  bladder  or  the 
wary.  Inasmuch  as  these  hernia'  are  for  the  most  part  covered  by  the  glutens 
roaxiimis  muscle  the  diagnosis  is  extremely  dit!ieult,  and  must  depend  upon  a 
Wahzed  [Kunt  iif  pain  and  tendenu^ss  below  the  musele  in  the  vieinity  of  the 
«cfOBciatie  foramen  and  upon  the  symptoms  of  strangulation,  if  such  are 
F^!sent.  In  a  few  of  the  cast\s  tlie  hernia  lias  descended  into  the  thigh  auil 
fwued  a  visible  or  palpable  tumor.  A  mistake  in  diagnosis  is  likely  to  occur; 
m\i  a  hernia  might  well  be  taken  for  cystic  tumors,  abscesses,  lip^mata,  henia- 
^njatii,  or  other  similar  conditions.  Tn  case  the  diagimsis  is  made,  the  ojiera- 
*itm  should  l)e  done  through  a  free  incision  undt^r  the  control  of  the  eye,  on 
*«^umt  iif  the  vicinity'  of  important  blood-vessels  ami  nerves. 

TramnAtic  Ventral  Hernia. — As  the  result  of  accidental  wounds  or  of  surgi- 
cal uprations    the    alMlonunal    wall    may    be    weakened,    so    that    an    abdom- 
inal pmlrusion  takes  place.     At  the  present  time,  with  more  aei-urate  methods 
rfffnturing  and  eonset^uently  the  a[q)roximation  of  the  individual  layers^  Ix't- 
tn  healing   is  obtained   mtw   than  ftmnerly   after   abdominal   operations,   and 
file  *»ccnrrence  of  ventral  hernia  is  ratlier  less  frequent.     The  old  method  of 
through-and-th rough  suture  of  the  abdominal  wall  was,  no  doubt,  responsible 
for  many  hernia*.      At   the  present   time,   unless  we  arc  oblige<l    to  leave  the 
AlnJoniinal  w^ound  widely  open  for  drainage  on  account  of  infection,  we  rarely 
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expect  patients  to  develop  a  ventral  hernia,  if  primary  nnion  is  obtained  in 
the  wound,  if  the  patients*  tissues  arc  reasonably  firm,  if  they  are  kept  in 
bed  a  sufficient  length  of  time  after  ojieration,  and  if  in  those  instances  where 
it  seems  wise  they  w^ear  an  abdominal  belt  or  supporter  during  the  year  fol- 
lowing the  abdominal  section.  Formerly  the  operation  for  appendicitis  when 
done  by  complete  division  of  the  muscular  fibers  resulted  in  ventral  hernia  in 
a  good  many  cases.  This  was  partly  due  to  imperfect  union  between  the  mus- 
cular structures  and  partly  to  division  of  the  nerves  and  paralysis  and  atrophy 
of  the  muscles.  The  entire  right  lower  quadrant  of  the  abdomen  was  affected ; 
the  abdominal  wall  seriously  weakened,  so  that  these  patients  were  obliged 
to  wear  an  abdominal  support  for  an  indefinite  time.  At  present  in  America 
it  is  the  habit  of  most  surgeons  to  do  nearly  all  of  their  operations  for  appen- 
dicitis, whether  acute  or  during  the  interval,  through  McBumey's  intermus- 
cular incision.  The  abdominal  wall  thus  remains  very  nearly  as  strong  as 
before  the  operation  was  done,  and  hernia,  if  it  occurs  at  all,  is  extremely  rare. 
Ilerniffi  following  an  incision  in  the  median  line  are  less  common  than  after 
lateral  incisions.  They  are  still  occasionally  obsen^ed,  and  may  involve  the 
entire  length  of  the  scar,  or  there  may  be  several  small  protrusions  here  and 
there,  due  to  imperfect  union  of  the  fascial  layers.  Incisions  in  the  line  below 
the  ribs  for  the  purix)se  of  operating  upon  or  removing  the  kidney  have  only 
very  rarely  been  followed  by  hernia.  A  few  cases  have  been  reported  in  the 
city  of  New  York  during  the  past  ten  years.  The  recognition  of  these  hernia? 
is  entirely  simple,  and  requires  no  separate  description.  They  are  best  treated 
by  operation,  sometimes  rather  difficult  on  account  of  intra-abdominal  adhe- 
sions of  the  intestine  to  the  scar,  and  are  to  be  avoided  by  careful  methotk 
of  suture,  by  keeping  the  patient  in  bed  a  suitable  length  of  time,  and  by  advisa 
ing  him,  when  the  occurrence  of  hernia  seems  possible,  to  wear  for  a  ct^rtaiB 
length  of  time  a  carefully  fitted  abdominal  support  with  a  well-constructe- 
pad  to  support  the  scar.     (See  also  Injuries  of  Nerves,  vol.  iii.) 

Hemiae  through  the  Floor  of  the  Pelvis. — These  heriie  are  extremely  rar« 
and  so  few  of  them  have  occurred  that  accurate  description  of  the  various  siti* 
ations  in  which  they  may  take  place  is  hardly  possible.  They  nearly  al\va;w" 
occur  in  adults,  more  often  in  women  than  in  men.  Macready  was  able  ~~ 
collect  forty  cases,  about  three  fourths  of  which  were  among  women.  Tlic= 
appear  in  the  ischiorectal  region,  in  the  vagina,  or  the  labia  majora  near  tB 
[X^rineum.  To  these  last  the  name  "  pudendal "  hernia  has  k^n  applio- 
Among  women  Winckel  distinguished  three  varieties  of  perineal  hernia:  (J- 
The  anterior  form,  in  which  the  hernia  takes  place  between  the  constrictor  cniiTi 
and  the  ischiocavernous  muscle.  (2)  Between  the  constrictor  cunni  and  tlu 
deep  transversus  perinei  muscle.  (3)  Posterior  perineal  hernia,  between  \\io 
transversus  perinei  and  the  gluteus  maximus  muscle.  The  diagnosis  of  these 
hernia?  is  usually  not  difficult  unless  they  present  in  the  vagina.  Their  con- 
tents is  nearly  always  intestine;  they  are,  therefore,  tympanitic  on  percussion, 
and  the  ordinary  signs  occur  accompanying  the  reduction  of  intestine.     They 
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grow  smaller  when  the  patient  lies  down  and  larger  in  the  erect  posture,  show 
an  impulse  on  coughing,  etc.  Those  which  project  into  the  vagina  may  be 
mistaken  for  any  other  lesion  which  forms  a  projection  into  this  canal — uterine 
polypus,  cystocele,  abscess,  prolapse  of  the  rectum  into  the  vagina,  etc.  They 
mav  sometimes  be  controlled,  when  external,  by  some  form  of  supporting  pad 
or  trass,  or  by  a  pessary  when  they  project  into  the  vagina.  When  they  give 
ri^e  to  serious  s;)Tnptoms,  they  are  best  treated  by  an  abdominal  operation. 
The  symptoms  produced  vary  in  different  cases,  and  consist  of  pain,  interfer- 
ence with  the  function  of  the  bowel,  and  other  symptoms,  such  as  have  already 
been  described  under  other  forms  of  hernia. 

Prolapse  of  the  rectum,  including  the  peritoneal  pouches,  may  properly  be 
included  among  the  hernia?.  They  have  already  been  described  under  Diseases 
of  the  Rectum. 

(For  Diaphragmatic  Hernia,  see  Injuries  and  Diseases  of  the  Diaphragm.) 
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CHAPTER   X 

THE  KIDNEY  AND  URETER,  TOPOGRAPHICAL  ANATOMY  AND 
METHODS  OF  EXAMINATION 

ANATOMICAL  REMARKS 

(Adapted  from  Merkcl,  Joessel,  Woolsey,  and  Schede) 

The  kidneys  lie  behind  the  peritoneum  deeply  placed  on  either  side  of  the^ 
spine,  so  that  under  normal  conditions  it  is  diflBcult  or  impossible  to  feel  either 
kidney  by  ordinary  methods  of  palpation,  except  sometimes  the  lower  pole= 
of  the  right  kidney.     The  ability  of  the  individual  surgeon  to  palpate  th^- 
kidneys  will  vary  a  good  deal  with  his  skill  and  experience,  and,  of  course^ 
also  with  the  physical  conformation  of  the  patient,  whether  stout  or  lean,  firift — 
or  flabby.     A  vertical  line  drawn  through  the  middle  of  Poupart's  ligament=i; 
cuts  the  kidney  lengthwise,  so  that  one  third  of  the  organ  lies  to  the  outsid^= 
and  two  thirds  to  the  inner  side  of  this  line.     The  line  joining  the  lowesWt: 
points  of  the  tenth  costal  cartilages  roughly  corresponds  to  the  lower  bordei^c* 
of  the  kidneys.     In  women  and  cliildren  the  kidneys  are  ordinarily  a  littl^^      ^ 
lower  than  in  males,  and  may  extend  as  low  as  the  level  of  the  crest  of  tli^^s 
ilium.     The  right  kidney  is  usually  about  half  an  inch  lower  than  the  left 
The  position  of  the  kidneys  corresponds  more  or  less  to  the  level  of  the  latr     =t 
dorsal  and  first  two  or  three  lumbar  vertebra?.     The  left  kidney  extends  frorcmm 
the  lower  border  of  the  eleventh  dorsal  spine  to  a  little  below  the  second  lumba 
spine.     The  position  of  the  kidney  may  be  indicated,   according  to  Morris 
posteriorly  by  a  parallelogram,  whose  upper  and  lower  limits  are  lines  draw 
horizontally  from  the  lower  end  of  the  eleventh  dorsal  spine  above,  and  througl 
the  lower  border  of  the  second  lumbar  spine  below;  that  is  to  say,  about  fou    - 
or  four  inches  and  a  half  in  vertical  measurement;  while  the  sides  of  th^ 
parallelogram  are  indicated  by  lines  drawn  vertically  an  inch  from  the  spini^ 
and  three  inches  and  three  quarters  from  the  spine,  representing  the  inner  anci 
outer  borders  of  the  kidney  respectively.     The  twelfth  rib  crosses  the  kidnev 
obliquely  from  within  outward  and  from  above  downward,  so  that  about  one 
third  or  more  of  the  organ  is  above  it,  and  therefore  beneath  the  wall  of  the 
thorax.     The  eleventh  rib  overlaps  the  upper  pole  of  the  left  kidney,  and  the 
tips  of  the  transverse  processes  of  tlie  first  and  second  lumbar  vertebrae  reach 
to  or  slightly  overlap  the  inner  border  of  both  kidneys.     The  lower  end  of 
'^  304 


Fto.  5tJ— Prolapse  Co^'taining  Utkrit.^,  Blaudfr,  REcrvM,  and 
DouaLAs*a  Potfcit  Filled  with  Small.  iNTE^riNEa.  (Rooeevek 
Hospital,  cfollcclioD  of  Dr.  Ciiarles  McBuroey,) 


tbc  right  kidney  Is  on  fJio  iivcrnp'  an  int-U  and  a  lujlf  jjIkivo  llie  m^st  of  tlie 
ilium  p<>strriorl>%  and  alNnit.  flic  stunv  distance  nhow  tik'  It  vi-l  df  tlie  nmbilieua 
infpitiL  The  hilnrii  is  akiut  two  inches  frujii  ihu  ujL'dinn  line  and  opposite  the 
qtme  of  the  first  luni- 
hs  vertebra.  The 
long  axis  of  the  kid- 
Drvs  is  di reeled  from 
aliove  dowawanl  and 
outward^  so  tliat  the 
lower  p>!e  of  the  khh 
m  k  fr^ni  one  half 
to  an  ineh  farther 
miioved  from  the 
midiile  line  than  the 
upper  pde.  The  in- 
ner border  of  tlie 
right  kidney  lies  close 
to  the  vena  cava.    The 

inner  border  of  tlie  left  kidnev  is  rem*>ved  ahout  im  ineh  from  the  aorta. 
The  kidneys  descend  half  an  ineh  or  nxore  durin*^  inspirirlion,  and  are  pushed 
(loMTiward  hy  ilnid  aecinimlariftns  aliove  tlie  tliaj^liraipn.  Tiie  kidneys  are  lower 
in  the  erect  |)ostnre  or  the  sitting  pcistnre  than  when  the  individual  lies  down. 
This  fact  may  be  taken  advantage  of  in  some  cases  wlien  endeavoring  to  pal- 
p«k*  tbe  kidney. 

Eelations  of  the  Kidney*— The  kidneys  lie  npon  the  snrfaee  of  the  dia- 
phragm above,  the  qnadratns  hnnhorntn,  transversalis,  and  outer  Imrder  of  the 
poas  bebiw,  the  fascia  i>f  the  museles  iiit(*rvenini^.  The  kidney  is  in  contact 
titb  the  diaphragm  over  a  larger  area  on  the  li^ft  tlian  on  the  right  side,  owing 
to  the  higher  position  of  the  left  kidney.  These  ixdations  of  the  kidneys  to  the 
Jiftpbragm  are  quite  important,  stimieally  and  ]iath<d<»|rieally,  not  only  in 
i^fm^nce  to  wonndsj  but  also  in  reference  to  suppurative  c^nididons.  Above 
tke  diaphragm  lies  the  pleura,  whose  h)wer  limit  extends  in  a  nearly  horizon- 
W  direction  from  the  lower  border  of  the  tw<*Ifth  ilorsal  vertt4)ra,  and  meets 
the  twelfth  rib  about  three  inches  and  a  half  fnuu  the  middle  line  and  the 
fWf^uth  rib  about  two  inches  fiirllu't  out.  Hence  it  is  not  surprising  that 
aUet^ses  in  or  around  the  kiilney  ma}'  ]M?rforate  into  the  jtleura,  and,  further, 
tiai  in  operations  ujion  the  kidney  there  is  a  certain  risk  of  opening  the  pleura 
if  the  ineii^ion  is  matle  at  too  hi^h  a  level.  This  is  esjjecially  true  in  cases 
wbre  the  twelfth  rib  is  absent,  and  in  such  cases  operations  upon  the  kidney 
have  opened  the  pleura,  sometimes  with  fatal  results.  An  ineision  for  exposing 
tlie  kidney,  then,  sliituld  always  lie  below  the  burdur  <>f  the  twelfth  rili. 

lo  regard  to  the  dangers  of  wounding  the  pleura  in  o|>eratinus  upon  tlie 
y,  it  is  tu  l>e  remend)er**d  tliat  tlif  (hnelopmcnt  tif  the  twidfth  rib  is  by  no 
,s  regidar.     In  a  certain  number  of  cases  the  rib  is  so  short  as  to  escape 
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observation;  the  surgeon  might  then  mistake  the  eleventh  rib  for  the  twelfth, 
and  open  the  pleura.  In  other  cases  the  twelfth  rib  is  absent;  such  absence 
may  be  unilateral  or  bilateral ;  the  corresponding  vertebra  may  also  be  absent  in 
these  cases.  HoU  examined  120  cases;  among  these  the  twelfth  rib  was  absent 
6  times,  in  three  males  on  both  sides.  Among  72  cases,  in  20  the  rib  was  so 
short  that  it  could  be  neither  seen  nor  felt  on  external  examination.  It  is 
therefore  the  duty  of  the  surgeon  before  operating  close  to  the  lower  border 
of  the  ribs  for  the  exposure  of  the  kidney  to  feel  and  identify  the  free  ends  of 
the  last  two  ribs.     These  being  felt,  the  situation  is  entirely  clear. 


..iir 


Fio.  60a. — ^The  Relative  Position  of  the  Kiiv 
NEY  to  the  Front  Surface  of  the  Abdomen. 
(After  Henry  Morris.) 


Fig.  606. — Relative  Position  of  the  Kidneys 
TO  the  Posterior  Surface  of  the  Body. 
(After  Henry  Morris.) 


Relations  of  the  Kidney  in  Front, — The  relations  of  the  two  kidneys  are 
different.  The  right  kidney  is  in  a  relation  in  front  with  the  liver,  with  the 
ascending  colon  in  its  lower  half,  and  the  second  portion  of  the  duodenum  along 
its  inner  border.  The  left  kidney  is  in  relation  in  front  with  the  stomach  al)ove 
over  its  upper  third,  the  splenic  vessels  and  the  pancreas  in  its  middle  third, 
and  the  descending  colon  in  the  outer  part  of  its  lower  third.  Along  the  upper 
half  of  the  outer  border  lies  the  s]iloon  (Woolsey). 

Relations  of  the  Kidney  to  the  Pcriioneum, — The  above-mentioned  viscera, 
with  the  exception  of  the  liver  and  the  stomach,  separate  the  kidney  from  the 
peritoneum.  In  its  relations  with  these  two  organs  the  peritoneum  intervenes. 
The  area  of  kidney  surface  covered  by  peritoneum  is  greater  upon  the  right 
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liirfe.    The  j^eritoneuni  is  readily  stripptnl  from  the  front  of  the  kitlnoy,  unless 

[this  niembraiie  l)e  adherent  t<i  tlie  kidney  eapsulo  on  account  of  inflammatory 

Ur  malignant  infiltration,  and  in  approaching  the  kidney  hy  the  common  or 

TPtix>perifnneal  route  we  take  jidvaiifa^a*  of  this  circnmstanec  to  push  the  pcri- 

(nTiPuni  away  from  the  fnint  uf  the  kidney^  and  lhu>*  expone  it.      As  a  matter 

Irf practical  ex|x*rienee  it  hapjiena  that  wuimds  and  ruptures  of  the  kidney  in  a 

ilflr^c  f)ercentape  of  the  eases  do  not  wnimd   ihr  jTerit(Hieuui.     This  is  true  to 

Ml  r'xtent  greater  than  that  of  nnjst  of  I  he  f^hrr  ahdnmiual  organs. 

The  Coverings  and  the  Fixation  of  the  Kidney.— The  kidney  suhstance  is 

lilidosed  in  a  tliin,  translueeut,  fibrous  eti]isiile,  the  Sf>-ealled  tunica  propria  of 

[the  kidney.     While  this  til>rous  capsule  clings  everywhere  to  the  snhstance  of 

tke  kidney  closely,  in  health  it  is  very  easily  strip]K*d  away  from  tlio  under- 

Iviug  parenchyma*     At  tlie  internal  honler  of  the  kidney  this  capsule  is  con- 

I tinuecl  as  a  thin  fihnnis  sheath  for  tlie  vessc*ls  and  nerves  extend iuf^  to  the 

'  vmu  cava  and  to  the  aorta,  and,  on  the  other  liand,  is  prohmged  in(<i  tlie  hilnni 

of  the  organ^  at  least  as  far  as  the  borders  df  tlie  papilla:^  of  the  kidney  and 

the  calices.      Another  leaflet,  thicker  and   tinner,   passes  outward   liebind  the 

Final  ves^ls  and  in  front  of  the  iirrter  to  merge  iulo  the  fibrous  sheath  of  I  he 

I  lorta,  and  a  part  jiassea  also  to  the  lumbar  portion  of  the  diaphragm.     This 

Btm'ture  is  sn|j|>rised  to  have  a  supporting  influence  iiiHin  the  kidney,  and  was 

ulM  hy  PInglish  the  snsjiensory  ligament  of  the  kidney.     Outside  the  tunica 

prnpria  the  kidney  is  surrounded  by  a  fatty  layer,  the  so-called  fatty  capsule 

of  the  kidney,   which   is  derived   from    the    subperitoneal    connecHve   tissues. 

The  kidney  thus  is  emliedded  in  a  layer  of  fat,  usnally  of  considerable  thiek- 

BPs*,  and  is  no  doiil*t  thus  jirotected  to  a  great  extent  from  external  injuries. 

Tl»efat  is  absent  or  scanty  at  birth,  and  is  scarcely  noticeable  until  after  the 

tenth  year  of  life.     The  fat  is  most  abiimlant  u]>on  the  convex  border  of  the 

Wney  at  the  lower  jxrle,  on  the  ]vostcrii*r  surface,  and  at   the  hiluuK     When 

adult  individuals  become  notably  emaciated,  this  fatty  layer  may  be  largely 

Of  completely  absi:)rl:ed.     The  kidney,  having  lost  this  firm  padding  or  supfHirt, 

^av  become  more  or  less  movable.     Abscesses  which  form  in  the  vicinity  of 

w  kidney  spread  readily  in  the  loose  fatty  capsule  surrounding  it,  and  may 

Wrow  in  a  numl>er  of  directions.     As  already  noted,  they  not  infrequently 

Perforate  the  diaphragm   and   inf(*et  the   plcnira.      They  may  form   abscesses 

M»i  the  back  below  the  ribs  if  they  ]ienetrate  into  the  intestine;  the  colon  and 

^  the  duodenum,  on  account  of  their  close  relations  w^ith  the  kidney,  are  usually 

Mhf  [xirtions  of  the  bowel  perforated.     The  peritoneal  cavity   is  very  rarely 

liifected. 

Certain  fascial  structures  hiive  h-vu  recognized   and  described  by  diflferent 

ers  as  having  an  ini}i*»rfant  bearing  upon  the  sujiport  and  fixation  of  the 

Thus,  Gerota   th  scribi'd   a   layi-r  <*f  fascia,  called  by  hi  in   fas(da  pre- 

fllis;  it  is  more  nuirkeflly  and  nu^ro  regularly  developnl  ujjou  tlie  left  aide. 

passes  from  llie  anterior  siirfaeo  uf  tho  kidmn-  to  unite  with  tin*  retroperi- 

Qeal  cotinective  tissue  Udijnd   the  descend inj^  mesocolon.      It  passes  on   the 
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other  side  to  tbe  surface  of  tlie  puncTPas,  iiml  ^till  fartlicr  to  the  anterior  sui^ 
face  of  the  vessels  lying  in  front  of  the  spinal  column,  Thr^  layers  of  fascia 
lying  in  front  of  and  Ijcliind  the  kidney  unite  along  the  convex  liorder^  and 
at  the  upper  pole  of  the  organ ;  they  are,  of  conrse,  separate  at  the  internal 
horder.  At  the  lower  pole,  also,  tliey  remain  separate,  inelasing  between  them 
the  fatty  capsule;  they  liavo  Ix^en  designated  the  renal  fascm.  Prolongations 
of  these  layers  pass  to  the  diaphragm^  to  the  ninscular  sheaths  of  the  p:>oas^ 
the  qnadratns  liniil>ornni  nnisele,  and  a  portinu  of  tbcin  pass  lictw^een  the  nins- 
cular bundles,  and  aix^  attached  to  the  jicriosteum  of  the  vertebral  cohmuu 
These  layers  of  fascia  an^  liclieved  to  afford  important  support  to  the  kidney* 
At  best,  however,  the  kidney  remains  Init  a  feehly  siipprjrt£*d  organ.  Inasmuch 
as  the  kidney  is  alsK  licld  in  place  to  a  considerable  extent  by  intra-abdorainal 

jiressure,  it  is  easy  to  undt^rstand  that 
movable  kiduey  not  infrctpiently  fol- 
lows relaxation  of  the  abdoniinal  walla 
from  pregnancy^  ascites,  the  removal 
of  large  abdominal  tumors,  etc.  The 
kidney  becomes  movable  from  a  vari- 
ety of  canaes  other  tlum  these,  such  BM 
cxtcrual  vSolencCj  the  downward  pres- 
sure exercised  by  the  liver^  notably  as 
thi"  result  of  tight  lacing,  deprc-ssionj 
of  the  diaphra^n  froru  pleural  exu- 
dntt's,  tract i<>n  by  the  ureter,  the  colon,] 
»>r  the  duodcnnm,  and  also  by  increased! 
size  of  the  kidney  itself.  On  acc^Hint 
of  the  presence  of  the  liver,  movable 
kidney  is  mneh  more  conuiion  upon  the; 
right  than  u]ujn  the  left  side — namely,' 
in  nine  tenths  of  all  cases — and  it  is, 
moreover,  far  more  couuiam  in  women. 
than  in  men,  (See  Movable  Kidney.)! 
The  excursious  of  a  movable  kidney 
are  liTuited  by  the  length  of  its  bbxid- 
vessels.  In  what  is  ki^own  as  true 
floating  kidney,  movable  kidney  of  thm 
third  degree  (see  IHagnosis  of  Tmnors  of  the  Abdomen),  the  vessels  arc  vcryj 
long,  and  the  kiduey  receives  sometimes  a  nearly  complete  i>eritoneal  inv^cst-^ 
ment,  so  that  one  may  sprak  of  a  niesoncpbron. 

The  minm  of  the  Kidney.— The  hihim  of  the  kidney  looks  forward  and 
inward  and  slightly  dnwuward.     The  ndations  of  the  stnictnres  entering  an*l 
emerging  at  the  hilum,  <ir  rathrr  al   iho  simis  of  the  kidmy,  as  it  is  <'alled,  an>  I 
tlie  vein  iu  fnoit,  ihr  arlrry  bobiiid   it,  .suiiirlhiios  at  a  litlle  bigltor  h-vcl,  ai]<I 
the  pelvis  of  the  ureter  Uddml  and  bcluw. 
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The  TTrcter. — The  ii raters  are  nhmt  a  {fxrl  long  in  tlio  male  and  a  fifth  of 
aji  inch  in  diaineter;  that  is  to  say,  ahoiit  tlip  size  of  a  goose  (juilh  Their  i?ali- 
ber  is,  howe\'er,  somewhat  variable ;  spindle-shaped  enlargements  oceur  here 
and  there,   and   a  sliglit  con- 
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ftriction  is  said  regularly  to 
ke  present  about  two  inches 
Wow  the  kidney.  My  expe- 
rience in  taking  X-ray  pie-  . 
inm  of  kidney  stones  leads 
me  to  believe  that  ealculi 
in  the  ureter  are  frequently 
stopped  at  this  point.  The 
ureters  are,  however,  ea|)nble 
of  very  great  distent inn^  pn> 
vided  the  distend in^r  fon^e  acts  i 
psdiialljr;  thus  it  is  possible 
to  find  the  ureter  in  certain 
cases  as  large  as  a  man's 
tbmb  or  even  as  large  as 
tlie  sinall  intestine.  The  ure- 
tefs  liegin  above  in  a  funnel- 
ihaped  enlargement,  known  as 
the  pelvis,  which  passes  ont  be- 
fed  the  blood-vessels  through 
thf  sinus,  and  ends  at  the 
l^wcr  pt>le  of  the  kidney  in  the  ureter.  Extreme  distention  of  the  nreter  is 
rniSiWy  observed  above  an  impacted  stone  wbieh  closes  the  Inuien  of  the  canal 
niH'nijittently,  sometimes  acting  like  a  hall  vidve.  If  the  ureter  be  suddenly, 
<^«npl**tely,  and  iiermanently  closed,  dilatation  of  tlie  ureter  does  mit  take 
)^*ee;  the  kidney  undergoes  atrophy.  At  its  lower  end  the  ureter  passes 
'^Mi«)iic»ly  thrrmgh  the  bladder  wall  downward  and  inward,  and  the  last  half 
*^r  tlnt*e  quarters  of  an  inch  of  the  nreter  are  incluih-d  in  the  wall  of  the 
Madder,  the  muscles  of  the  bladder  wall  acting  as  a  valve  to  prevent  the  reflux 
"f  urine  from  the  Ijladder  baek  into  tlie  ureter,  no  matter  bow  greatly  the 
HtdfJer  may  lie  distended.  A  si>!iiiicter  fictinn  is  also  creafed  by  abundant 
'fiHsndar  filjers  belonging  to  the  ureter  itself  and  surrounding  its  lower  end. 
f "^  ci»nrse  of  the  nreter  from  the  kidney  to  the  Idadder  lies  behind  the  ixrito- 
^imj,  to  which,  ftjr  the  most  part,  the  ureter  is  quite  firmly  attaehcdj  and 
\^^^m  dowiiw^ard  and  inward  upon  the  surface  of  the  psoas  major  muscle; 
iw  ii[)fTraatic  artery  crosses  the  ureter  at  an  acute  angle,  the  artery  lying  in 
Wl.  Farther  drtwnwnrd  the  nreter  cri>ssc*s  the  anterior  surface  of  the  coninion 
iliae  ve«f*els,  usnally  jnst  befon*  their  division  into  internal  and  external  iliac. 
Iji  a  few  ea-ses  the  ureter  crosses  not  the  coinujon  but  the  external  iliac.  The 
^t  ureter  is  covered  by  the  ileimi,  the  left  by  the  sigmoid  flexure  of  the 
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BtiiiNP,  SnowiNT.  THir:iu  Relation  to  Ost:  Anothkh* 
(After  MtTkel.)  .4.  Lovvpp  Umit4?  nf  lung,  H.  ].owf?r 
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border  of  quadrattis  iTimboniin  muscle. 
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colon.  The  relations  of  the  ureters  iiw^essarily  differ  in  the  male  ai9 
female.  In  the  male  they  He  in  the  parietal  attachment  of  the  postej 
ligament  of  the  hlarhler,  running  forward  and  inward  they  reach  the 
abont  an  inch  and  a  half  apart  and  ahont  an  inch  and  a  half  behind  thoi 
In  the  female  they  lie  in  the  base  of  tlie  broad  ligament  three  tifths  ol 
external  to  tlie  cervix  nteri  on  either  side.  Here  they  arc  crossed  in 
the  uterine  arteries  and  are  snrroiinded  by  the  nteriiie  plexus  of  vein 
next,  cross  obliquely  the  iipirr  third  of  the  vagiiui,  ] massing  forward 
lateral  wall  of  the  vagina^  and  pierce  tlie  bladder  op^iosite  the  niidd! 
anterior  vaginal  walL  This  rehition  is  souietiines  important  from 
nostie  as  well  as  from  a  patiiohtgirul  p<>int  of  view,  since  stone  impactj 

ureter  of  th 
near  its  I0 
may  sometl 
palpated  thp 
ii  uteri  or  vagi 
and  cancer  o' 
vix  not  infi 
involves  tlit 
aud  great  caj 
essary,  whel 
iug  npc»u  CI 
the  nlerus 
ectomy ),  to  1 
jiiring  tlie  uf 
had  eases  it 
to  carefully 
mit  the  nret€ 
ning  aliovet 
healthy  jx>rt 
careful  ly  i 
the  ureter  . 
aud  bevfuifl 
vix.  In  thi 
is  sometimes 
to  save  till 
and  the  kidnt 
if  the  surgei 
to  nse  this  ? 
ureter  mighl 

so  that  the  kidney  upon  that  side  would-  l)e  placed  in  jeopardy,  ai 
have  tci  Ih?  removed. 

The  folliiwiug  ilala  in  regard  to  ihe  topographical  anatomy  of  tin 
are  nda]ited  from  iSehede:  {I )  The  juncliou  t»f  the  jwidvis  of  ihe  ur* 


Fig.  ft3.— X-ray  Picture  of  a  STYLETTEn  Catheter  PAttfeED  vr  the 
Urkteii  by  Dk.  F,  T.  Brown.     X-my  by  the  author.     (IttOO) 
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f  ureter  proper  may  bo  determined  by  the  jxjiut  of  iiiter.seetion  of  two  lines. 
The  first  Hoe  is  at  the  level  of  the  last  rib  and  horizontal.     The  seeond  line  is 
Tertical,  parallel  with  the  middle  line  of  the  body,  passing  through  the  junc- 
tian  fif  tlie  outer  two  thirds 
writh  tlic  inner  one  third  of 
Pfliiparfs  ligament;    6   em. 
Wuw  the  point  of  intersee- 
ihm  of  these  two  lines  is  the 
jiinctioii  of  the  pelvis  with 
tilt*  ureter.     (2)  The  middle 
ptint  of  that  jx:»rtioii  of  the 
nn-ier  lying  above  the  true 
[jelris  Hrs  halfway  the  dis- 
Umv  from  the  tip  of  tlie  en- 
sifonn  cartilage  to  tlie  npjKT 
border  of  the  symphysis  jui- 
bia,   and    is    removed    fr^rm 
tlie  middle    line,    aeeordijiii: 
tip  die  sixe  of  the  individuid, 
ftdiu  3  to  4  cm.      (:i)   Tlie 
piflce  where  the  ureter  puss- 
es into  tlie  true  pelvis  is  de- 
^Tmined    in    the    followinjr? 
i^iauncr:  A  line  joining  the 
^*iterior   superior  spines   of 
■he  ilia  is  <Hvided  into  thirds. 
Le  point  of  junction  of  the 
iiddle  with  the  outer  thirds 
either  side  indicates  the 
►fit ion  of  the  nreter.    They 
^t   are    palpated    a    little 
^rve   this    point.      A    pro- 
iliire    sometimes    valuable 
determining  the  presence 
i  and    the    course    of    the 
Tieter  was   used   by   me   in 
ic  year  lirOO,     A  stylet  ted 
^in?leral  catheter   was   passed    by    Dr.    F.    T,    iJntun    up    the    tirok-r    as    far 
^s  the  renal   pelvis.      An   X-ray   picture    was    tln-n    talcn    of    the    i»atient's 
|CH)dy,  showing  very  plainly  the  wire,  and  conse<pientIy  the  direction  and  situ- 
l^tion  of  I  he   ureter   (see    Fig.   t»;S).      In   cases  where   the   jiresenee   of  or   tlie 
j  puteney  of  the  ureter  was  doubtful,   t»r  in  cast's   wlirn*  hut    a   siuiilc   kidney 
^-•xigtod  givintr  «»ff   tw<»   urrfers    tins   prut'ohire    niiiihl    In-   extrcuirly   valualde, 
*^J  word'I  prolialdy  \n*  ap|diealile  tn  any  rase  in  wliielj  a  ureteral  catheter  couhi 


Fig    54. — STTLfcTXED  Ureteral  Cm  .  thk  Fvlvks 

nv  Tilt:  Kii>N-KYB.  C!i3=(»  in  llic  aiitln>rV  '-jrviro  at  tbe  New 
York  Ho5!pilal.  Tiro  fmticnt  wm»  li  mtin  who  hml  suffered 
from  syiii|>t(mi.ssMgfSr>iting  rrntil  mlciihii*  iti  ih«?  Ifft  kitlney. 
He  jituTiHi  lliut.  I»<*  t»u»l  hei'ii  tuid  as  the  rofnilt  of  nn  opera- 
lion  in  aTioth<?r  city  thsit  lie  bail  but  one  kidney,  or  ralher 
B  borse-shoe  kidnev  wilb  i*  bipb  tleifrt'd  <»f  fusion.  The 
X-rny  pirliire  qs  t:iken  dtiiHiiKstTfitLHl  the  presence  of  two 
normally  placed  kidney«i.  1  he  operation  di,scloRcd  no  stone 
111  the  kidtiry  but  the  presence  of  u  bluirp  kink  in  ibe  upwr 
ixjriiun  uf  the  ureter  caused  by  a  martr*  of  ?:ear  tissue. 


'Kl 


aullior  removed  the  Mcnr  1  issiH*  and  the  patient  was*  relieved 

s  syniploni 
show  plainly  throiighnut  thoir  eotirse  autl  the  kink  in  the 


e  pa 
of  his  syniplonis.      In  the  original  radiograph  the  stylets 
show  plainly  throiiphmit  tl    * 
ureter  can  be  plainly  avvn^ 
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be  introduced  nt  all.    1  lives  used  this  methotl  also  in  order  to  deteniiine  wlietlift  ' 
a  tumor  in  the  left  liyjjoeliondriinii  was  a  tumor  of  the  kidney  or  an  enlargf<f 
spleen.     A  description  of  the  varieties  and  abnormalities  of  the  ureters  wij]  be 
found  under  Congenital  Defects  of  tlie  Kidney  and  Ureter, 

The  Suprarenal  Bodies  or  Adrenals. — The  su|irfi renal  hndies  are  two  dnetlcsg 
glands,  one  of  wlileh  rests  iipon  llic  ii|i]ht  end  <*f  i nrli  kidney,  ]«n>jectiiif 
slightly  on  lev  its  anterior  surface  aud  iiiuer  iMirder.  They  arc  separated  frorn 
the  kidney  by  the  fatty  ciipsule  of  lluit  nr^uu  They  are  pro|>»rtiona(cIv 
larger  in  infants  than  in  adults,  undergo  atrophy  durinpr  advanec^I  life,  mme- 
times  lx^*oiue  tlie  seat  of  new  growths,  nnd  occasinnnlly  form  tnumr?^,  the  ti&^ue 
of  which  does  not  materinlly  differ  from  tluit  of  the  nnrmal  a<lrenal  l>c>dy;but 
such  tumors  may  grow  to  a  large  size,  may  form  metastases  in  various  parti 
of  the  hody,  more  commonly  in  the  vicinity  of  tlie  kidney,  but  f^eeasicmjilly  in 
distant  parts,  tlie  leg,  for  example.  {Sec  Hypernephroma.)  Tlic  di.^itjie 
known  as  AddisoiTs  disease  is  attendt^d  hy  a  degrmeraticm  of  the  adrenal  licKJiei 
They  rest  upon  the  eleventh  and  twelfth  ribs,  and  an  interval  of  from  two  to 
two  inches  and  a  half  separates  tlie  one  from  the  other.  These  bodies,  as  mirh, 
cannot  l>e  said  at  present  to  have  any  very  important  surgical  relationSj  since 
they  are  rarely  operated  njum  unless  they  become  the  seat  of  a  tumor  of  con- 
siderable size,  and  in  opiTaticms  npim  the  kidney  they  are  rarely  fartnrs  nf 
importance.  The  hhM)d-vessels  of  the  suimirenal  bedies,  n*>tably  of  the  Vft 
side,  coninmnieate  to  a  greater  or  less  extent  with  those  of  the  kidney. 

The  Blood-vessels  of  the  Kidney. ^ — The  nmal  arteries  are  unusually  largp  for 
the  size  of  the  viseus  whieh  they  supply- — namely,  about  the  si^e  of  the  hrnchjiil 
artery.  They  are  branches  of  the  alMlomiual  at^rta,  given  uft  i\t  right  m\^h^ 
and  it  is  to  be  hftrne  in  mind  that  the  right  renal  vciu  and  left  n*nal  jirtiTV 
are  shorter  than  their  acc(*mf>anying  vessels,  and  iu  smru'  cases  *y{  nephrnftumv 
upon  the  right  side  the  shirti  ess  of  the  right  n^ual  vein  may  cause  the  c»i»*ra' 
tor  considerable  ditliciilty.  Before  entering  the  hihnn  of  the  kidney  the  n^nal 
arteries  divide  coununnly  into  four  !)rauches,  of  which  two  8Up(>ly  the  antrrio? 
portion  and  two  the  posterior  jxirtitm  of  tlie  organ.  Tlie  fxisterior  surface  of 
the  renal  pelvis  is  free  from  blood-vessels  of  any  consider  able  size.  Awirf- 
ing  to  Jossel,  the  renal  artery  usually  gives  off  f*>ur  l^ranches,  two  anterior^ 
one  su]>erior,  and  one  posterior.  Of  the  two  anterior  branches,  one  passes?  tft 
ttie  middle,  tlie  other  to  the  lower  portion  of  the  anterii>r  half  of  the  ki^lirv; 
the  upper  branch  supplies  the  upper  pole,  the  jM>steri<u'  the  hover  two  thirds  of 
the  posterior  portion  uf  the  kiiluey.  Anomalies  of  the  renal  artery  are  rxtreiady 
common.  Thus  iu  15  cases  Zondek  found  in  !*  one  ritual  artery,  in  5  tft-o, 
and  in  1  three  arteries.  The  additional  branches  may  i>ass  to  the  hiimn* 
to  the  anterior  surface,  or  to  either  pde  of  tlie  kidney,  most  often  to  the  low*»r 
pole.  The  lilood  sup[>ly  of  the  fatty  capsule  ui  the  kidney  is  given  off  from 
the  renal  artery  itself  or  from  one  of  its  branches,  and  may  pass  dii'cctly  int« 
the  capsule  or  U*  given  off  fmm  the  surface  of  the  kidney  itself.  A  fiirtlnf 
bhjod  supply   arises  from   the   tirst  luuihar  artery  directly   from   the  aort«. 
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The  study  of  corrosion  pirt^paratirms  of  the   arterial  supply  of  the  Icidney   is 

iDtciT«Ting.      The  prineijuil  l>raTir'!ies  of  the  renal  artery  each  siiin>ly  an   area 

of  kidney  substance  separate  and  distinct  from  one  anotlier.     Tliese  areas  may 

k  blinded  r(iii4i:lily  into  an  anleriur  and  posterior 

prmp.     In  tlie  eorfex  of  the  kidncn'  tliere  are  no 

ftte  aioastunioifics  between   tlie   braneln^s   of  these 

npwels  «l(»ng  a   line  op^'iipyin;^  tlie   niiddli'    lliinl 

of  the  convex  border  of  flie  kidney  and   sHglilly 

pwterior  to  the  vertical  midline  (*f  this  tnjrder. 

Ttais  this  portion  of  tlie  cortex  may  Ir*  incised 

rertically  without  ranch  bleeding.     Unfortimately, 

this  rehitively  anemic  zone  dot*s  not  extend  to  tlie 

hiluin.     The  vessels  at  the  level  f»f  the  bases  of 

the  pyramids  cross  the  midline  of  the  orpin  frwdy, 

g<*  that  no  incision  tbruugh  the  eurtex  wliieh  upens 

^pnto  the  fielvis  can  l>e  made  without  free  litirmr- 

■  rha^   (s^'c  Fig.    «>5).      Corrosion   prejiiaratiun  fjf 

W  the  arteries   of  the   kidneys.      The   peculiar   dis- 

trihntion  of  the  r**nal  artery  explains  the  frequent 

cicfurn*nce  of  endjolic  processes,  M'hether  jnoii^enic 

OTtiiljorcnhms^  limited  to  some  circumscribed  jnir- 

tion  of  the  kidney  struct n re.      Furthermore,  the 

irri^ular  manner  in  which  the  renal  artery  gives 

off  itj  branches   accMuints   for   tlie  occurrence   of 

Wumrrhafse    in    nephrectomy    after    the    oprratiir 

Winrhided  in  bis  lifjaturea  wluit  appf*ars  to  him 

to  lie  the  entire  arterial  supjdy  of  the  kidney. 
The  E^nal  Veins. — The   renal   veins   leave   the 

kidney  at  a  level  slightly   lxd«»w   ibt*   artery   and 

mfity  into  the  vena  cava.     The  lyiupli  vessels  ui 

dit  kidney  emi>ty  into  the  lundiar  glands, 

-Vkrvks  of  thk  KiDNEY.-^The  nerves  of  Hie 

kidney  come  from  the  renal  plexus  derived  fniui 

flic?  golar    and    aortic    plexuses    and    tlie    lesser 

splanchnic   nerves.      The   eounnrmieation   of   tlie 

J^al  and    spermatic    plexuses    accounts    for    the 

f«rfiation  of  the  pain  of  renal  eolic  to  the  testis, 
«*<•.  The  nausea,  vomiting,  and  other  symptoms 
nidicating  irritation  of  the  intestine,  and  the  rec- 
tal mid  vesical  tenesmus  sometimes  noted  in  renal 
^dic,  are  accounted  for  by  the  relation  of  the  nerves 
•if  ihe  kidney  with  the  synipatlietic  ganglia  supply- 

iriirrhe  intestines  ami  bladder  resjK'ctively.     From  a  siiuihir  assignation  between 
4be  rt*nal  plexus  and  the  lumbar  nerves  i>ain  may  be  felt   in  the  latter  from 
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renal  calculus,  and  sometimes  disease  of  the  lumbar  vertebra?  may  be  mistake] 
for  renal  colic,  or,  on  the  other  hand,  kidney  stone  may  lead  to  the  diagnosi 
of  disease  of  the  vertebrse,  as  I  have  observed  in  a  considerable  number  of  cases 
The  vasomotor  center  for  the  kidney  lies  in  the  floor  of  the  fourth  ventricle 
Irritation  of  this  center  causes  contraction  of  the  vessels  of  the  kidney  an< 
oliguria;  paralysis,  on  the  other  hand,  causes  dilatation  of  the  vessels  an« 
polyuria.  When  the  neighboring  center  for  the  liver  is  involved  at  the  sam 
time  there  will  be,  in  addition  to  an  increased  quantity  of  urine,  the  presenc 
of  sugar  in  the  urine  or  *^  traumatic  diabetes."  On  accoimt  of  the  intimat 
relations  of  the  nerves  of  the  sympathetic  system  of  the  two  sides,  irritatio 
of  one  kidney  may  lead  to  loss  of  its  function,  and  in  a  reflex  manner  to  dimini 
tion  or  loss  of  function  in  the  other  kidney.  This  condition  is  known  as  refle 
anuria. 

METHODS    OF    EXAMINING    THE    KIDNEY 

I  have  very  little  to  add  to  what  has  already  been  said  in  the  chapter  on  tb 
diagnosis  of  diseases  and  of  tumors  of  the  abdomen  in  regard  to  the  examina- 
tion of  the  kidney  by  the  ordinary  methods  of  inspection,  palpation,  and  pe^ 
cussion.  A  few  additional  data  may,  however,  be  in  place  here.  From  inspec- 
tion it  is  rarely  possible  to  see  the  kidney  unless  it  is  greatly  increased  in 
size;  the  characteristic  appearances  have  already  been  noted.  As  to  the  meth- 
ods of  palpation,  most  of  them  have  already  been  descril^ed,  and  usually  each 
surgeon  will  habituate  himself  to  some  particular  method  or  methods  of  exami- 
nation, and  Avill  succeed  better  in  this  way  than  in  any  other.  The  lateral 
position,  the  patient  lying  upon  his  side  with  his  thighs  flexed,  and  the  half- 
reclining  position,  in  which  the  patient  sits  about  half  erect  with  the  knees  drawn 
up  and  with  the  head  and  back  thoroughly  supported,  so  as  to  relax  as  far  as 
possible  the  muscles  of  the  abdominal  wall,  are  the  two  positions  which  I  prefer. 
The  dorsal  position  is  less  favorable,  notably  for  the  detection  of  movable 
kidney,  because  when  a  patient  with  movable  kidney  lies  down,  the  kidney 
frequently  slips  up  into  its  normal  position.  The  position  in  which  the  patient 
sits  upon  the  chair  and  bends  forward,  w^ith  his  arms  and  head  supported,  while 
the  surgeon  sits  behind  him  or  to  one  side,  is  also  useful.  A  method  of  exam- 
ining tumors  of  the  kidney,  called  by  Guyon  "  ballottement  of  the  kidney,"  is 
also  useful.  The  surgeon  ])laces  one  hand  over  the  tumor  in  front,  and  with 
the  other  makes  repeated  sudden  and  rather  forcible  pressure  in  the  back; 
in  this  manner  the  abdominal  hand  is  sometimes  able  to  make  out  the  size, 
shape,  character  of  the  surface  and  consistence  of  renal  tumors.  General  anes- 
thesia is  a  valuable,  in  some  cases  an  indispensable,  aid  in  palpating  tumors  of 
the  kidiiev.  The  normally  placc^d  kidney  of  well-nourished  individuals  can 
rarely  be  felt.  In  fact,  many  surgeons  believe  that  if  the  kidney  can  readily 
be  palpated,  it  is  a  ])ositiv('  indicjition  of  mis]ilacement  or  disease.  This  is 
^ot  true,  however,  of  sleiuler  individuals  with  relaxed  abdominal  walls.    In 


METHODS    OF   EXAMTXTXO    TTTK    KIDXKT 


:^15 


tlieso,  m  lias  iilrcaily  Ih^ti  iintcd,  it  is  siniuMiuias  jvissililc  tn  fori  ibo  kidney, 
notably  the  right  kidney,  quite  distinrllv.  'Vhv  rrlidions  uf  kidnt-y  tuniori* 
tD  the  colon  have  already  lieiii  injted  as  wrll  an  tlie  d i ffc Tent i til  diagnosis 
fcetween  enlargement  of  tlie  kidney  and  f»tlier  t a  mors.  The  value  of  pereiis- 
gliin  of  the  iiornuilly  phieed  kidney,  if  not  increased  in  size,  is  very  slight 
ind<?etl  It  is  by  im  means  possible  by  this  means  to  determine  t!ie  [)rcsenee 
oraWnee  of  a  kidney  in  eitlier  bun.  Tn  a  general  way,  it  is  rarely  wise  to 
intmluce  an  aspirating  n€*edle  into  the  kidney  fnr  purposes  of  diagnosis.  Ex* 
eeptiona  to  this  rule  will  l>e  Tiote<l  in  their  jkrojxM'  |»kees.  The  use  of  an  explora- 
tory incision  in  eitlier  liyp«H'[iondriiie  regicai  and  lite  inlrodnelion  of  one  or 
more  fingers  into  the  |;M?ritoiieal  euvity  for  tlie  purpose  of  pal[>ating  the  kidney 
IttS  only  a  very  restricted  sphere  of  nsc^fnlness*  Wliile  it  is  possible  in  this 
waj  to  determine  with  certainty  the  presenee  of  one  or  two  kidneys^  it  is  by  no 
weans  possible  to  tell  wdielher  or  not  such  kidneys  are  healthy,  or  to  distin- 
piisli  whether  one  kidney  is  notably  more  diseased  than  the  otlicT,  in  all  cases. 
I  have  known  instances  wdiere  highly  competent  surgeons  in  using  this  method 
of  diagnosis  have  committed  the  most  unfortunate  errors.  The  symptoms  of 
kidney  disease  having  l>w?n  definitely  r*^ferriHl  to  ont^  side  of  the  body  palpa- 
tion through  an  incision  has  indicated  that  one  kidney  was  extensively  diseased ; 
palpation  of  the  other  kidney  has  indicated  that,  as  far  as  could  be  determined 
by  the  sense  of  touch,  the  kidney  was  nurmal  in  size,  shape,  and  consistence, 
•indyet,  the  first  kidney  having  been  removed,  death  has  ensued,  and  it  has  been 
fotinJ  that  the  remaining  kidney  was  either  more  diseased  timn  the  one  re- 
Diove<l,  or  that  it  was  in  citrtain  instances  entirely  without  function,  contain- 
ing no  kitlney  substance  whatever,  existing  as  a  mere  cyst  without  kidney 
litructure  or  presenting  a  very  advuueed  stage  of  tul>erenlosis  or  of  dissjMuinated 
lyoft'nie  foci. 

A  numWa*  of  otijer   proeeditres  have  beiMi   tried   by  various   surgeons   for 

|detemuning  the  condition   i*f   ibe  kidueys:   Direct  palliation  ibrongh   an   inei- 

Ion  in  the  middle  line  of  the  alidraneu  jMuajtits  the  surgeon  not  only  to  ftn^l 

be  individual  kidneys,   their   size,   and   otlier   physical   qualities,    hut   also  to 

a  more  or  less  incomplete  opportunity  to  inspect  the  organs  in  siiu.     A 

iifasiire  now  In  use  by  a  niunber  of  surgeons,  notably  by  the  Mayns,  in  case 

ordinary  means  of  examination  fail   t(>  give   a   satisfactory  result,   is  to 

pose  tlie  supfKKsedly  healthy  kidney  by  an  incision  in  the  loin  behind  the 

ritonenm,  and  to  determine  by  inspection,  palpation,  and  other  means,  if 

Wli  are  necessary,  the  condition  of  the  organ.     Tf  this  kidney  is  found  healtljy, 

Ik  wound  may  be  closed  anrl  the  other  kidney  extiriiated     If,  on  the  t>llier 

it  is  distinctly  diseast*d,  t!ie  ca^  is  not  snitable  for  nephrectomy.      In 

\m  where  eafheterization  f>f  the  ureters  is  inijiossilile,  and  where  other  means 

ve  failed,  the  Idadder  may  be  opeiitnl  above  tlie  ]aiU's  and  the  ureteral  catb- 

\m  introduced  into  the  months  of  (lie  ureters  under  the  immediate  control 

the  eye,  the  bhulder  Indng  graduidly  drawn  up  iiUo  Mie  woiuid  fnr  tlie  pur- 

of  briuging  the  ureteral  orilitn^s  intfj  view.     Tlie  ureteral  catheters,  earc- 
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fully  labeled,  having  been  introduced  into  the  mouths  of  the  ureters,  the  distal 
extremities  of  the  instruments  are  drawn  out  through  the  urethra,  and  the 
bladder  wound  is  closed.  This  method  of  examination  is  very  seldom  used  at 
the  present  time. 

The  proceeding  of  Pinner  has,  as  far  as  I  am  aware,  never  been  practiced 
to  any  considerable  extent  in  America.  It  consists  of  exposing  the  kidney 
by  an  incision,  incising  the  kidney  substance  or  the  posterior  surface  of  the 
pelvis,  and  introducing  into  the  ureter  a  catheter  which  fits  the  caliber  of 
the  canal  tightly.  This  catheter  has  no  eye  at  the  end.  It  is  introduce<l  into  the 
ureter  two  or  three  inches.  The  ureter,  including  the  end  of  the  catheter,  is 
surrounded  by  a  catgut  ligature  just  tightly  enough  applied  to  completely  close 
the  canal.  The  catheter  has  several  small  eyes  which  occupy  the  renal  pelvis, 
thus  permitting  the  urine  from  that  kidney  to  escape  through  the  catheter  out- 
wardly, so  that  none  of  the  urine  passes  into  the  bladder.  The  absence  of  leak- 
age around  the  catheter  may  be  determined  by  injecting  into  its  calil^er  methy- 
leno-blue  solution.  In  this  way  the  opposite  kidney  alone  furnishes  urine 
emptied  by  the  normal  channels,  and  the  urines  of  the  two  kidneys  may  be 
compared.  At  the  present  time  when  catheterization  of  the  ureters  has  been 
developed  to  a  very  accurate  and  complete  method  applicable  to  a  large  p^opo^ 
tion  of  cases  of  kidney  disease,  the  method  of  Pinner  has  a  very  restricted 
field  of  usefulness. 

As  already  stated,  the  operation  of  nephrectomy  presupposes  a  knowledge 
on  the  part  of  the  surgeon  of  the  functional  condition  of  each  kidney,  and 
while  ureteral  catheterization  is  our  main  dependence  in  this  connection,  cer 
tain  other  diagnostic  measures  are  sometimes  helpful.  In  the  first  place  the 
general  question  must  be  answered :  Are  the  two  kidneys  functionating  in  a 
normal  manner  or  to  a  degree  which  permits  the  removal  of  either  of  tlieni? 
The  answer  to  this  question  may  be  sought  in  a  variety  of  ways.  In  addition 
to  the  ordinary  chemical  and  microscopical  examination  of  the  urine,  we  seek 
to  determine  whether  the  kidneys  are  excreting  the  physiological  decomposition 
products  of  albumen,  or,  what  for  practical  purposes  amounts  to  the  same  thing, 
is  urea  being  excreted  in  sufficient  amount  to  prevent  its  accumulation  in  the 
system  ?  For  this  purpose  we  collect  the  entire  quantity  of  urine  passed  in 
twenty-four  hours,  and  determine  its  content  of  urea.  While  the  amount  of 
urea  excreted  varies  widely  under  normal  conditions,  according  to  the  diet,  the 
habit  of  life  of  the  individual,  and  other  circumstances,  yet  in  the  average  case 
the  nonual  amount  may  be  said  to  vary  from  20  to  35  gm.  per  diem.  If  this 
quantity  is  reduced  one  half,  it  is  generally  believed  that  the  operation  of 
nephrectomy  cannot  properly  be  performed,  and  yet  to  make  the  examination 
valuable  it  must  be  repeated  a  number  of  times  at  intervals,  because  it  is  found 
that  in  cases  of  nephritis  the  excretion  of  urea  may  be  at  one  time  very  small, 
and  during  another  period  normal  or  even  in  excess  of  the  normal  limit. 

In  order  to  estimate  with  certainty  the  work  being  done  by  either  kidney 
it  is  necessary  to  catheterize  the  ureters,  and  determine  the  amount  of  urea 
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each  sijeeinien.  This  may  be  dnne  Ivv  the  volmuetrie  nieth*Kl  of  Esbiie^i  nm] 
?«rii>.  A  iiiixturt'  nf  uvhw  tnid  tilktiliiie  brnuii*!  h  sljuken  tugetber  in  ;i  grad- 
Tusilet!  ^la.sis  (uIk',  lunl  the  vulmiir  of  lilKTuttH!  nilrn^m  jirn<lii(i"c]  by  tlie  decom- 
jjosition  of  urea  is  int'usiirfti  liy  tlit*  vuIihik*  of  Huid  displuccd  by  the  Hl>erated 
,  pSL  RefereTic«e  to  tables  aceiaiipatiying  the  jnstrunient  gives  the  percentage 
uf  urea. 

//  IS  further  to  be  homo  in  mind  Ihat  in  a  nutnlH'r  of  si^ptlr  eondilions  of 
a  hidnry  the  other  kidney  may  he  (he  seat  of  a  nephritis^  whirh  improves,  and 
rrrw  dimppears  after  the  removal  of  the  mare  hltjhly  diseased  onjaii^  leilh  its 
mt^cififed  ehronie  sepsiR.  Otiier  dia^nostie  <h:tails  in  referenee  to  ttie  presence 
of  abnurnial  iii«redieixt.s  in  tbe  urine,  and  the  eonelnsions  to  l>e  drawn  under 
rtrioijs  conditions,  will  be  dwelt  np4:)n  more  at  lenf^tli  in  eonsidering  tbe  dif- 
femitial  diagnosis  uf  tlie  various  dis<*ases  of  the  kidney. 

Cryoscopy. — Some  years  ago  Dreser,  and  afttT  lum  Ivornnyi,  disco%^ered 
a  new  metho<l  wbereby  it  was  believed  tbat  jrianj  of  tho  difficulties  in  tbe 
(lijigBosis  of  surgical  diseases  of  tbe  ki<lney,  esj>ecially  witli  reference  to  tbe 
funL"tit)iial  activity  of  one  or  botb  organs^  aud  consctjuently  tbe  decision  of 
ofierahility  or  nonojjerability  in  the  given  case,  niigbt  1>g  satiisfactorily  an- 
fiVtred*  While  tbe  njethnd  bas  aroused  much  interest,  and  has  Iwen  utilized  by 
siirgt*0Tis  all  over  the  world  for  the  past  few  years,  at  the  present  time  we  have 
learned  tbat  so  many  practical  dilficulties  occur  and  so  many  modifying  eir- 
cumstanees  in  the  given  case  tbat  tbe  conclnsions  to  lie  drawn  are  not  as  defi- 
nite as  was  at  first  kdieved.  Tlie  method  dejjends  njion  tbe  following  facts: 
In  liie  aninud  ImxIv,  as  wrll  ns  outside  of  it,  if  two  fluids  are  si'parated  by  an 
animal  membrane  the  phenomena  of  osmosis  <:ieeur.  Such  a  condition  exists 
in  the  living  kidney  iK'tween  the  blood-vess*ds  and  tbe  convoluted  tul>ules. 
iM'st^r  observed  tlint  witli  blood  of  a  given  concentration,  urine  would  be  ex- 
creted by  the  renal  tubules  w^liieb,  thongli  varying  in  concentration,  was  more 
ccinoentrated  than  the  bhxul,  and  tbat  the  functirm  of  tlie  kidney  was  largely 
to  refluce  the  osmotic  pressure  of  the  hlood,  and  by  carrying  away  tbe  decom- 
position products  in  this  manner  to  prevent  their  aecunudation  inid  fatal  sys- 
temic poisoning*  Tlie  practical  study  of  these  physical  phenomena  led  Koranyi 
to  develop  a  met  bod  wliercliy  tbe  functif>nal  activity  of  the  kidney  could  be 
deteniiined  by  a  tlieoretically  very  simple  jinwedure.  As  is  well  known,  the 
boiling  point  as  well  as  the  freezing  point  of  a  liquid  depends  upon  its  molec* 
ular  concentration ;  tbat  is  to  say,  the  more  concentrated  a  solution  is,  the 
higher  its  Ihiiling  point  and  the  lower  its  freezing  jwint,  and  licpiids  the  boiling 
ind  freezing  points  of  which  are  tbe  same  have  the  same  molecular  concentra- 
tion. "  Tlie  height  of  tlie  1)oiling  jKu'nt  of  any  liquid  nbov^e  tbat  of  distilled 
water,  or,  on  tbe  other  luind,  its  lower  freezing  point,  as  compared  with  the 
*iine  {Standard,  is  dirc^ctly  profMirtionate  to  tbe  numlier  of  dissolved  molecules 
Hifh  it  contains*'  (Koranyi)-  It  has  been  found  more  practical  and  more 
c^nrenient  to  use  the  frwzing  point  rather  than  the  boiling  point  in  determin- 
ing thece  data*     Tbe  freezing  \wnni  of  urine  varies  within  rather  wide  limits, 
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according  to  the  amount  of  water  taken  into  the  system.     Under  normal  condi 
tions  it  may  Ix*  said  to  vary,  according  to  the  observations  of  Kiimmell,  betwcer 
0.9°  and  2.0°  C.  below  the  freezing  point  of  distilled  water.     Kiimmell  con 
sidered  that  if  the  freezing  point  is  less  than  0.9°  C.  below  that  of  distillec 
water,  an  insufficient  functional  activity  of  the  kidneys  is  certainly  present 
If  the  urines  collected   separately  from  each  kidney  differ  widely   in  theii 
freezing  point,  positive  conclusions  may  sometimes  be  drawn  as  to  whethei 
one  or  the  other  is  diseased,  and  sometimes  the  probable  extent  of  such  disease 
Koranyi  found  that  the  blood  of  healthy  human  beings  had  a  freezing  point 
on  the  average  of  0.5G°  C.  lower  than  that  of  distilled  water,  and  he  deter 
mined  experimentally  that  in  health  this  relation  hardly,  if  ever,  varied  mow 
than  0.01  of  a  degree.     Under  pathological  conditions,  however,  the  freezin| 
point  of  the  blood  may  vary  considerably.     In  anemic  or  cachectic  condition? 
the  freezing  point  of  the  blood  will  be  more  nearly  that  of  water.     In  poison 
ing  by  carbonic  acid  the  freezing  point  of  the  blood  will  be  lower  than  normal 
Further,  it  is  observed  that  where  the  kidneys  are  not  removing  the  decompo- 
sition jjroducts  from  the  blood  with  proper  rapidity,  the  freezing  point  of  the 
blood  is  lower  than  0.56°  C\,  as  compared  with  distilled  water;  and  while  in 
poisoning  by  carbonic  acid  the  nonnal  freezing  point  of  the  blood  may  be 
restored  by  passing  oxygen  through  it,  such  is  not  the  case  when  the  freezing 
point  of  the  blood  is  lowered  as  the  result  of  renal  insufficiency.     The  presence 
of  acetone  also  changes  the  freezing  point  of  the  blood,  making  it  lower,  and 
treating  the  blood  with  oxygen  in  the  presence  of  acetone  makes  its  freezing 
point  still  lower,  thus  showing  an  opposite  condition  from  that  observed  in 
carbonic-acid  poisoning.     The  practical  bearing  of  these  data  is  chiefly  in  rela- 
tion to  extirpation  of  a  kidney;  that  is,  the  possibility  of  determining  by  the 
freezing  ])oint  of  the  blood  the  question  of  whether  the  one  kidney  remaining 
after  nephrectomy  will  be  in  condition  to  do  the  work  of  two.     Koranyi  found 
that  in  the  presence  of  renal  insufficiency  the  character  of  the  food  exercised 
a  marked  influence  upon  the  freezing  point  of  the  blood;  but  that  if  the  indi- 
vidual were  fed  largely  upon  carbohydrates,  this  influence  was  reduced  to  a 
minimum.     It  is  to  be  borne  in  mind  in  estimating  the  value  of  the  freezing 
point  of  the  blood  in  the  given  case  that  in  individuals  whose  general  nutri- 
tion is  seriously  impaired  the  freezing  point  of  the  blood  may  remain  normal 
while  the  kidneys  are  really  insufficient ;  that  is  to  say,  metabolism  and  excre- 
tion are  reduced  to  a  low  degree  of  activity.      Various  disturbing  elements 
have  to  be  considered  in  estimating  the  freezing  point  of  the  blood  in  the  given 
case.     Thus  it  is  found  that  anything  which  temporarily  or  permanently  inter- 
feres with  the  circulation  of  the  blood  in  the  kidney  may  lower  its  freezing; 
point.      Thus,  large  abdominal  tumors,  notably  tumors  of  the  kidney,  preg- 
nancy; further,  the  presence  of  kidney  stone,  attacks  of  renal  colic,  and  still 
other  conditions,  and  these  influences  may  be  exerted  upon  the  healthy  or  wfoxi 
the  diseased  kidney,  or  hoth, 

Kiimmell  formulated  the  rule  that  if  the  freezing  point  of  the  blood  was 
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iHore  than  ininus  0.00^  i\  \l  indicated  sm  Intilt  a  flcf!:ri'e  fif  rtaial  insiitiicieney 

K  fiMimlraindicati*  nf*|ilirt'i'tf*tny.      Al   idls   lirnf  Ik*   wjis  luiiiwiiro  nf  tin*  dis- 

t!irln'n^  iurtueiict^s  wbicli  iniiilit  l^n   ivxercisi'd   liy   iibdiuniiiiil   fniiutrs,   vU\,  iind 

imifi'  reccut  expc*rijricnts  show  llmt  in  certain  casi!s  a  freezing  point  even  a^ 

Itrtras  tbb  is  no  contraindication  to  tlie  rpmoval  i*f  the  kitlnoy.     The  literature 

I  of  tills  topic  has  already  tieeome  fairly  large,  ami  eontmdictory  o]>inions  are 

IfRlcrtaintHl  liy  equally  eonii>Ptent  oLservers.      I  do  not  feti^l  that  it  is  wise  or 

liKivssary  in  a  hook  of  this  eharaeter  to  deseriln?  at  length  the  various  differ- 

of  opinion  of  the  several   individuals  who  have  paid  especial  attention 

llo  this   topic,    nor  even   to   dtserihe   tlie    tetdinii'   of   the   theoretically   simple, 

[kt  practically   sninewhat   eoni]>iicRted,    methods   in    use   for   deteruiiniogf   the 

{freezing  point  of  the  urine  or  of  the  hhxid  respectively,     I  uiay  suy,  however, 

lliiai  in  America  at  the  present  time  the  helief  appears  to  l*e  fjeneral  that  the 

|crj<jseopic  exanjination  of  the  total  nrine  of  twi^nty-fonr  hours  froui  hoth  kid- 

liiey*  does  not  furnish  data  of  nmeh  value.     That  the  cryoscopic  examinatiim 

Iff  the  separated  urines  may  give  us  eonfirniatory,  somet lines  *pufe  reliahle,  in- 

[fonnfttion   in   regard   to   tlie   functional    activity   of  either  kidney.      Further, 

tbt  the  cr^'oscopie  examination  of  the  blood  furnishes   more   valuable   tlata 

than  that  of  the  nrine,  and  when  it  can  be  nsed  is  valuable  as  eontiruiatory 

eviJ(fDee  of  renal  insufficiency,  and  may  imder  speeinl  circumstances  be  a  deter- 

tnimng  factor  in  the  pn^guosis  of  cases  of  remd  disease,  or  may  even  furnisli 

strong  confirmatory  evidence  for  or  against  the  ojx'ration  of  nepbret-touiy   in 

'  4e  given  case.     In  America  certain  praetieal  dilKctdties  exist  in  the  use  of 

I  tk  method,  first  among  which   is  the  fart  thnt  the  average  patient  dix^s  not 

idaiTetD  have  a  vein  of  his  arm  o|^ned  and  lie  bled  to  the  extent  of  an  ounce 

Of  more.     Second,  that,  tbongh  simple  in  theory,  the  actual  application  of  the 

Whod  is  fraught  with  a  number  of  praetieal  ditliculties  of  considerable  mo- 

^nt;  tlie  apparatus  is  a  little  complicated,  it  reipiires  expt^rt  knowledge  and 

practice  to  use  it  in  a  satisfactory  manner,  and  ptTsonal  errors  of  observation 

plaj  a  not  unimportant  r»Me  in  the  determination  of  tlie  actnal  freezing  point 

rftbeblLKMj  or  urine  res|>ectiveh\ 

la  an  article  (/*  Surgery,  Gynecology,  and  Obstetrics,-'  January,  IDOT, 
n,  Kiininiell  (/'  Modern  Surgery  of  tlie  Kidney"),  after  an  experience  in  the 
Uifcijf  t>ryoscf>py  for  the  diaiiuosis  uf  diseases  of  the  kidney  in  mr*re  than  one 
"ifiiijiund  cases,  expresses  the  greatest  confidence  in  the  value  of  tlie  metlaxl, 
^''^i  in  ilic  reliability  of  the  results  when  aecurately  ]K^rforiu*'d.  S<»me  id'  liis 
<^'tidiiii(ins  are  as  fed  lows: 

(1)  I(  the  kidneys  are  intact,  the  molecular  concentration  of  the  blood  is  con- 
^l  Jind  on  the  average  corresponds  to  a  freckling  point  of  0.50°  C.  This?  state- 
Jit  is  bused  on  the  resjults  of  ahrnit  seven  hundred  examinations.  In  weakened 
I  anemic  individuals,  figures  of  0.55"'  C\,  or  even  of  tt.53''  C.  and  0.5'^^  C,  were 
*'*^>Hirnc8  observed. 
(v)  rnilateral  disease  causes  no  change  in  the  freezing  point  of  the  blood. 
(3)  The  normal  freeginH:  point,  S  —  n.oii"  ('.,  jtrovi^s  only  that  so  much  fune- 
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tionating  kidney  tissue  is  present  as  is  necessary  to  excrete  completely  the  product 
of  tissue  metabolism.  Theoretically,  it  might  easily  be  assumed  that  the  diyisio 
of  the  work  of  the  kidneys  is  such  that  each  takes  an  approximately  equal  part  ij 
tbe  excretion  of  the  products  of  tissue  metabolism,  and  that  both  together  posses 
about  as  much  healthy  tissue  as  one  normally  functionating  kidney.  Under  suet 
circumstances  the  loss  of  one  working  half  by  operation  might  be  expected  to  be 
followed  by  an  insufficiency  of  the  remaining  half.  In  such  a  case  the  determina- 
tion of  the  freezing  point  of  the  blood  might  give  normal  figures,  which,  however, 
would  bear  relation  to  the  work  of  the  two  kidneys.  That  such  errors  may  be 
avoided  and  the  presence  of  a  second  kidney  proved,  ureteral  catheterization  should 
always  be  performed,  and  we  liave  catheterized  whenever  it  was  possible.  Accord- 
ing to  our  numerous  experiences,  a  normal  freezing  point  generally  indicates  a 
second  kidney,  which,  if  not  perfectly  healthy,  is  nevertheless  capable  of  function- 
ating. Invariably,  if  the  normal  amount  of  urea  was  present  in  the  urine,  and  a 
normal  A  was  found  on  examination,  then,  also,  the  freezing  point,  i  of  the 
blood  was  also  found  normal  when  one  kidney  was  present,  which,  though  not 
entirely  healthy,  was  nevertheless  equal  to  its  duties  because  of  the  preponderance 
of  healthy  tissue.  This,  for  example,  we  observed  in  a  patient  with  only  one  hyper- 
trophic kidney,  who  had  an  adrenal  sarcoma.  The  kidney  functionated  perfectly, 
8  being  equal  to  0.57°  C.  The  absence  of  the  other  kidney  was  shown  by  ureteral 
catheterization.  Operation  confirmed  the  diagnosed  conditions ;  a  nephrectomy  was, 
of  course,  contraindicated.  Also,  in  a  case  of  injury  of  the  kidney,  in  which  there 
was  a  congenital  absence  of  the  other  organ,  the  freezing  point  was  normal,  since 
an  adequate  amount  of  renal  tissue  still  remained.  We  have  had  several  similar 
experiences.  I  call  special  attention  to  these  cases,  as  they  prove  that  8,  speaks 
only  for  an  adequate  renal  function,  and  that  catheterization  of  the  ureters  must 
demonstrate  the  presence  of  the  other  organ,  and  should  therefore  never  be 
neglected. 

(4)  A  lowering  of  the  freezing  point  of  the  blood  indicates  that  the  kidneys 
are  not  entirely  equal  to  the  required  work.  If  S  falls  to  O.G*"  C,  according  to  our 
experience  nephrectomy  should  not  be  undertaken,  and  nephrotomy  only  when 
absolutely  necessary.  Nephrectomy  may  follow  only  when  the  freezing  point  has 
improved  and  reached  the  normal.  In  case  this  does  not  occur,  nephrectomy  should 
not  be  considered.  It  is,  of  course,  possible  that  after  further  experience  the 
limits  of  what  may  be  regarded  as  a  normal  freezing  point  will  be  broadened- 
The  numerical  value  of  0.(5°  C.  obtained  by  a  correct  and  perfect  crj^oscopy  may  b^ 
entirely  subjective.  At  any  rate,  according  to  our  experience  up  to  the  present 
time,  this  figure  represents  the  limit  beyond  which  the  removal  of  a  kidney  seems 
dangerous,  and  therefore  is  not  recommended  by  us. 

In  five  cases  in  which  neplirectomy  was  performed,  notwithstanding  a  lowering 
of  the  freezing  point  below  0.0°  ('.,  death  occurred  after  a  short  time,  accompanied 
by  uremic  phenomena.  The  other  kidney  was  found  extensively  diseased  at  the 
autopsy.  In  about  three  hundred  cases  in  which  the  freezing  point  was  lowered 
below  0.6°  C,  the  further  course  of  the  disease,  the  post-mortem  examination  o] 
nephrotomy  proved  the  correctness  of  our  assumptions.  In  these  cases  we  had  t< 
deal  with  bilateral  disease  of  the  kidneys  (contracted  kidney,  parenchymatoui 
nephritis),  bilateral  pyelonephritis,  and  bilateral  tuberculosis,  with  tumors  of  botl 
kidneys,  bilateral  renal  calculi  with  and  without  complete  anuria,  bilateral  cysti* 
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Wiicrs*  and  with  prostatic  liypertropliy  coniplicated  by  secondary  disease  uf  tbe 
kidneys. 

Kiimniell  calk  atfentitm  to  tho  fart  that  eryoscopy  of  tlio  Uood  is  of  very 
Ijfreat  Talue  when  catheterization  of  the  ureters  is  inipossilile.  lie  states  as 
ffollmvs : 

Crj'oseopy  of  the  blood  has  proved  itself  of  ineslrmal>le  vahie  in  that  group  of 

tin  which,  notwithstanding  great  pkill,  nreteral  eatljeterization  was  impossible. 

refer  particularly  to  those  cases  of  kidney  tnhercidosis  and  so jjj)ii ration  which 

onilarily  cau&e  sneh  an  extreme  contraction  of  the  bladder  and  such  an  extensive 

lloemtion  of  iti*  mucous  niemhrano  tliat  filling  the  bladder  is  impracticable,  and 

Dv  attempt  at  e^'stost^opy,  let  alone  nreteral  catheterization,  is  imj>ossible,  even 

hougli  deep  narcosis  or  spinal  anesthesia  Ije  employed.    The  same  is  true  of  cases 

^  renal  di^ase  in  children  in  whom  the  narrow  urethra  does  not  permit  the  intro- 

uction  of  a  cystoscopy     In  girls  aged  twelve  and  Iw^ys  aged  about  fourteen  years 

found  u reterost^opy  possible.     If  the  determination  of  the  freezing  point  of  the 

Iklood  in  tliese  cases  gave  a  normal  8,  we  considered  this  a  proof  that  sufficient 

laormaJ  kidney  tissue  was  present  to  excrete  the  prmluets  of  metabolism.     It  was 

[ihm  only  necessart^  to  determine  which  was  the  diseased  kidney.    As  is  well  known, 

in  tuberculosis  the  resuUs  of  palpation  of  the  kidney  are  often  negative^  and  no  , 

L  enlargement  or  suljjective  pain  and  tenderness  are  present  from  which  the  location 

l«f  the  disease,  whether  right  or  left*  might   be  determined.     In   snch  eases  we 

Baially  FOeceeded  by  palpation  in  making  out  a  thicken ing  of  a  ureter,  and  this 

[giTea  clew  as  to  the  probable  side  of  the  disease.     The  kidney  on  this  side  was 

I  tberttipon  exposed  and,  if  extensively  disorganized,  removed.     We  have  had  no 

tmfucressfnl  results  when  nephrectomy  was  done  under  such  circumstances.     We 

^vT£  forced   to  admit  to  ourselves  tliat  such  an  extensively  diseased  organ  could 

tike  no  important  part  in  the  work  of  excretion^  and  that  the  normal  freezing 

p^riut  was  necessarily  due  to  a  capable  and  siitHcieotly  functionating  organ,  even 

tkiugh  it  might  not  be  intact.     If,  on  the  other  hand,  we  found  a  freezing  point 

Wow  O.C*,  or  even  more,  we  have  declined  to  remove  one  kidney,  since  the  other 

or^nn  was  evidently  also  diseased.     Thtt  liilateral  nephrotomy  which  we  frequently 

tindt^rtook  for  the  removal  of  the  pns  and  the  alleviation  of  the  patient's  sntferings 

)rs  confirmed  our  judgment.     In  the  remaining  cases  the  necropsy  showed 

less  of  our  diagnosis  of  bilateral  disease, 

Kiimmell  further  says  that  cryoscopy  nf  the  mixed  urine  is  uf  no  diagnos- 
tic value  from  the  siirgif-al  pf*int  nf  yivw.     The  nrine  of  eatdi  kidney  must  be 
separately. 

PByoscopy   alone  cax   nevfr   dkcide   for   or   against   operative   inter- 
^xnox. 

I  have  described  our  procedure  in  detail  in  order  to  meet  the  incorrect  con- 

t^tion  that  we  base  the  indication  for  or  against  operation  on  cryoscopy  alone. 

I  This  has  never  l»een   the  case.     In   every   instance  we  have,  whenever  possible, 

rtalheterized  the  ureters,  and  also  utilized  trie  other  well-known  methods  of  exam- 

inatiom     A  careful  analysis  of  the  separated  urines  was  made,  and  to  the  results 

-*o  obtaine<l  were  added  the  accurate  and  invaluable  results  of  cryoscopy  of  the 
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blood  performed  in  the  manner  described,  and  the  results  of  this  latter  test  util- 
ized as  a  criterion,  especially  in  those  cases  in  which  ureteral  catheterization  and 
the  other  methods  were  unsuccessful.     Tliis  method  has  never  failed  us. 

The  Phloridzin  Test. — The  pbloridzin  test  was  utilized  by  Casper,  and  wa: 
based  upon  the  observation  of  von  Mehring,  who  obser\'ed  that  phloridzii 
injected  subcutaneously  was  capable  of  producing  a  renal  glycosuria,  whicl 
was  de{)endent  for  its  intensity  ui)on  the  functional  activity  of  the  kidneys 
If  the  kidneys  are  healthy  much  sugar  is  excreted;  if  they  are  diseased  les: 
sugar  will  appear  in  the  urine,  and  if  the  functional  activity  of  a  kidney  is 
destroyed  none  will  be  excreted  by  that  organ.  Casper  found  that  healthy 
kidneys  excreted  the  same  quantity  of  sugar  in  the  same  time.  The  examina 
tion  is  usually  made  from  a  half  to  an  hour  after  the  injection  of  the  phloridzin 
and  in  the  following  manner:  The  patient  is  given  hypodermically  a  dose  o: 
phloridzin  equivalent  to  0.005  gm.,  combined  with  a  small  quantity  of  sodiun 
carbonate  in  solution.  Both  ureters  are  then  catheterized,  the  urine  is  col 
lected  from  each  kidney  sej)arately,  and  the  relative  proportion  of  sugar  eon 
tained  in  tlie  two  specimens  indicates  the  functional  activity  or  want  of  sucl 
activity  in  either  kidney.  The  quantity  of  sugar  may  be  determined  by  om 
of  the  forms  of  polarizing  aj)paratu8  in  common  use  for  the  determination  o 
sugar,  or  by  the  fermentation  saccharonieter.  An  absence  of  excretion  of  suga 
from  one  kidney  indicates,  as  already  stated,  that  the  function  of  that  orgai 
is  destroyed ;  or  if  less  «ugar  aj)])ears  in  one  specimen  than  the  other,  it  indi 
cates  a  disturbance  of  function  of  greater  or  less  degree  in  that  particular 
kidney. 

The  functional  activity  of  the  kidneys  may  be  tested  in  still  another  way: 
The  patient  is  given  a  large  quantity  of  w^ater  to  drink — a  quart  or  more;  this 
causes  the  kidneys  to  excrete  an  increased  quantity  of  diluted  urine.  The  ure- 
ters are  then  catheterized,  and  the  urine  collected  from  either  kidney  from  time 
to  time  and  its  freezing  point  determined.  When  the  kidney  or  kidneys  are  dis- 
eased the  appearance  of  a  diluted  urine  is  delayed.  In  case  the  function  ol 
one  or  both  kidneys  is  seriously  imj)aired,  the  increase  in  the  quantity  of  urine 
may  be  slight  or  absent ;  further,  tlie  influence  upon  the  molecular  concentra 
tion  of  the  urine  will  be  notably  slight.  The  results  of  this  experiment  usuallv 
coincide  fairly  well  with  the  phloridzin  test. 

Another  method  of  testing  the  functional  activity  of  the  kidney  is  to  admin 
ister  a  hypodermatic  injection  of  a  fiv(»-per-cent  solution  of  methylene  blue 
With  normal  kidneys  the  methylene  blue  will  appear  in  the  urine  in  an  houi 
or  more,  reach  its  maximum  coloration  in  a  few  hours,  and  disappear  in  fron 
thirty-six  to  forty-eight  hours.  Some  of  the  methylene  blue  is  excreted  as  i 
colorless  decomposition  ])roduct  known  as  chromogen.  The  color  may  be  n^ 
stored  to  the  urine  by  adding  a  few  dr()])s  of  acetic  acid  and  creson.  In  patho 
logical  conditions  of  the  kidney  it  is  alleged  that  the  elimination  of  methylene 
blue  is  delayed  or  intermittent.    As  far  as  1  am  aware  this  test  has  not  attractei 
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much  attention  in  this  country,  and  can  scarcely  be  regarded  as  a  highly  useful 
diagnostic  measure,  since  other  methods  of  examination  furnish  more  reliable 
results. 

The  value  of  the  X-ray  in  the  diagnosis  of  diseases  of  tlie  kidney,  notably 
in  the  diagnosis  of  renal  calculus,  is  described  in  the  chapter  on  the  X-rays 
in  Surgical  Diagnosis.     In  all  the  diseases  of  the  kidney  wlien  a  surgical  o|)er- 
ation  is  contemplated  for  their  relief,  the  examination  of  the  urine  plays  a 
nmt  important  role  in  diagnosis,  and  an  enormous  amount  of  time,  effort, 
ingenuity,  and  skill  has  been  exhibited  by  numerous  observers  throughout  the 
world  to  render  these  methods  of  examination  accurate ;  and  while  it  is  often 
very  easy  to  determine  from  the  character  of  the  urine  discharged  through  the 
urethra  that  kidney  disease  is  or  is  not  present,  the  question  of  whether  one 
or  both  kidneys  are  affected,  and  whether  one  remains  healthy  while  the  other 
is  diseased ;  in  other  words,  whether  it  is  safe  to  remove  one  kidney,  is  a  ques- 
tion by  no  means  so  easy  to  answer.     The  general  question  of  disease  of  the 
kidney  may  readily  be  determined  by  the  occurrence  of  albumen,  the  various 
forms  of  kidney  casts,  of  kidney  epithelium,  blood,  pus,  and  other  materials 
in  the  urine.     The  question  of  which  of  the  two  kidneys  furnishes  the  abnormal 
ingredients  remains  a  very  different  and  much  more  difficult  matter  to  decide. 
In  other  words,  before  this  question  can  be  answered  positively,  it  is  usually 
necessary  to  collect  the  urine  separately  from  each  kidney.     A  large  number 
of  methods  and  of  instruments  have  been  devised  for  the  accomplishment  of 
this  purpose.     The  methods  in  use  at  the  present  time  consist  of  catheterization 
of  the  ureters  and  of  methods  which  seek  to  separate  the  urine  in  two  parts 
after  it  has  entered  the  urinary  bladder,  and  to  collect  these  two  urines  repre- 
senting either  kidney  separately.     The  first  method,  while  usually  more  diffi- 
cult, is  by  far  the  most  reliable ;  the  second  method  answers  in  a  certain  pro- 
portion of  cases,  and  fails  utterly  in  others.     Catheterization  of  the  ureters 
may  be  accomplished  in  one  of  two  ways :  First,  by  the  use  of  the  catheteriz- 
ing  cystoscope,  an  optical  instrument  introduced  into  the  bladder,  such  that 
the  operator  sees  the  orifices  of  the  ureters,  and  is  thus  able  to  introduce  into 
them  a  ureteral  catheter.     Second,  the  direct  method  by  the  use  of  a  straight 
tube  passed  through  the  urethra,  illuminated  by  an  electric  light  through  which 
the  surgeon  introduces  the  ureteral  catheter  under  the  direct  control  of  the 
eye  without  the  interposition  of  lenses.     The  two  methods  will  be  discussed 
separately. 

The  Electrocystoscope — History. — Although  attempts  were  made  in  the 
early  part  of  the  last  century  to  view  the  interior  of  the  bladder  through  a 
^be  introduced  into  that  viscus  with  the  aid  of  reflected  artificial  light,  nothing 
of  a  very  satisfactory  character  was  accomplished  until  the  invention  of  the 
eloetrocystoscope  by  Max  Nitze,  of  Berlin.  His  instrument  differed  entirely 
in  character,  principle,  and  design  from  any  then  in  existence.  His  first 
cystoscope  was  presented  to  the  profession  in  ISTO,  bnt  it  was  not  until  the 
year  1887  that  the  manufacture  of  suiall  incandescent  electric  lights,  which 
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could  be  introduced  into  the  bladder  as  a  source  of  illumination,  rendered  th^ 
modem  instruments  possible.  The  principle  of  the  cystoscope,  as  designed 
by  Nitze,  consisted  in  the  introduction  of  a  source  of  light  into  the  bladder, 
the  viscus  having  been  previously  distended  with  water,  and  the  observation 
of  the  distended  and  illuminated  bladder  wall  by  means  of  a  telescope,  so 
arranged  as  to  increase  the  field  of  vision  and  render  it  distinct  The  cysto- 
scope as  designed  by  him  consisted  of  a  metal  catheter  having  the  size  of  a 
No.  22  French  sound  or  thereabouts,  aiid  eight  inches  and  a  half  in  length, 
having  at  its  distal  extremity  a  short  beak  similar  to  though  somewhat  longer 
than  the  beak  of  an  ordinary  catheter  coude  of  Mercier.  In  the  tube  of  the 
beak  there  was  a  small  incandescent  electric  lamp,  enough  metal  being  cut  out 
from  the  upper  surface  of  the  beak  to  form  a  window,  through  which  the 
rays  of  light  from  the  lamp  emerged.  At  the  end  of  the  shaft  where  it  joined 
the  beak  there  was  placed  a  rectangular  prism,  the  metal  being  cut  away  here 
also,  exposing  the  superior  surface  of  the  prism.  Rays  of  light  striking  upon 
this  surface  of  the  prism  were  totally  reflected  at  a  right  angle  dowTi  the  tulx; 
to  the  ocular  end  of  the  instrument  The  lamp  was  electrically  connected  with 
the  ocular  end  of  tlie  instrument,  one  pole  by  an  insulated  wire,  the  current 
from  the  other  being  conveyed  by  the  metal  tube  itself,  ending  at  tlie  ocular 
end  in  suitable  terminals,  connected  with  a  source  of  electricity.  The  prism 
was  placed  upon  the  concave  side  of  the  instrument  {prismatic  or  indirect  obser- 
vation cystoscope). 

The  Telescope  of  the  Nitze  Instrument. — ^AVith  this  instrument  the  interior 
of  the  bladder  is  viewed  tlirough  the  prism  by  means  of  a  telescope,  which 
consists  of  a  straight  metal  tube  containing  a  double  plano-convex  lens  placed 
close  to  the  prism,  a  single  plano-convex  lens  about  the  middle  of  the  tube; 
a  true  image  is  formed  at  the  ocular  end,  which  is  magnified  by  an  eyepiece 
consisting  of  a  single  large  plano-convex  lens. 

The  Leiter  Instrnmcnt, — The  Leiter  instrument  was  constructed  ui)on  the 
same  principles  as  that  of  Nitze,  and  varied  from  it  only  in  detail. 

Both  these  instruments  were  constructed  in  another  pattern  without  any 
prism,  the  lamp  being  placed  on  the  convex  surface  of  the  beak,  the  eye  of 
the  observer  looking  down  the  tube  through  a  window  at  the  end  of  the  shaft. 
This  latter  type  of  instrument  is  known  as  the  direct  observation  cystoscope. 
It  is  useful  for  inspecting  the  trigonum  of  the  bladder,  the  ureters,  and  tlie 
fundus  of  the  bladder  in  general.  For  purposes  of  catheterizing  the  ureter, 
as  developed  later,  this  form  of  instrument  possesses  the  advantage  that  when 
the  ureteric  papillae  are  found,  it  is  easier  to  insert  a  catheter  into  their  orifices 
than  with  the  so-called  indirect  instrument.  On  the  other  hand,  with  the 
direct  instrument  the  ureteric  orificos  an^  not  so  readily  found  and  the  visual 
field  of  the  instnunent  is  nmcli  siiuillcr,  since  the  end  of  the  telescope  must  ])e 
close  to  the  orifi<'e  of  tlu*  iiret<T. 

Since  th(»  invent i(»u  of  tlic  Xitze  instrument  many  improvements  in  th.e 
electrocystosco])e  have  l)een  made.     Ain(mg  the  most  important  of  theses  was 
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the  mvention  of  the  so-called  e<wl  hiitip  by  Dr.  Henry  Kocli^  of  Rochester, 
X  r.  This  lamp  gives  a  brilliant  illuuiinHtion,  and  never  becomes  hot  enough 
to  bum  the  bladder  wall.  Another  very  important  improvement  was  a  change 
in  tLe  telescope  of  the  elect riM^ystoscope  desipied  by  Mr,  Wappler,  of  New 
fork,  in  ISDO.  This  was  made,  1  believe,  for  the  late  Dr.  W.  K.  Otis.  It 
vag  the  first  really  satisfactory  cystoscope  made  in  America.     The  Wappler 


Flo.  66. — Otis-Wappler  Observation  Ctbtoscopu. 


I 
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telescope  possesses  a  lens  system  entirely  different  fruni  that  tif  prcvionaly 
coBstructed  instrnmenty*  Xo  |»rism  is  nscd,  the  t(*rniinal  lens  itself  fillini:!^  the 
viter-tight  window  of  the  telescitpo,  the  light  being  diverted  down  the  tube 
ky  a  smaller  mirror  placed  at  an  angle  of  forty-five  degrees  with  tlic  hmg 
axis  of  tlxe  telescope.  This  instrnirienf,  wbieli  has  siibseqnently  been  developed 
to  a  great  perfection  by  Dr.  F.  T.  Brown^  possesses  peculiar  advantages.  The 
optical  field  is  very  nnich  larger  than  is  the  case  with  any  prism  cystoscope 
of  a  similar  size,  and  the  field  is  not  only  larger,  but  also  more  brilliantly 
illnrninated.  The  construction  of  tlie  sheath  of  the  instrument  is  such  that 
the  insulation  occupies  a  miuimnm  of  space.  Another  great  advantage  is 
that  the  entire  optical  apparatns  is  included  in  the  telescope,  and  in  the  simple 
obsen-ation  cystoscope;  the  instrnuient  may  be  introduced  into  the  bladder 
*'ith  the  telescope  in  sifu^  but  with  the  lens  tunied  away  frum  the  window; 
by  eimply  rotating  the  telescope  after  it  is  in  tlie  IdaddtT  the  lens  is  brought 
into  the  window.  In  this  way  all  smearing  of  the  lens  with  juis,  blood,  liibri- 
t'ttiog  material,  etc.,  is  avoided,  iloreover,  if  the  fluid  in  the  bladder  becomes 
doudy,  the  telescope  may  be  w^itbdrawn,  and  the  sheath  of  the  instrnmcnt  may 
then  be  used  as  an  irrigating  catheter  in  every  way  more  efficient  than  the 
minute  channels  provided  in  smue  other  cystoscopes  for  this  purpose.  The 
instmment,  having  no  sharp  angles,  is  easily  introduced  and  produces  less 
traumatism  than  any  other  fonu.  Particularly  as  a  result  of  the  labors  of 
Dr.  F.  T.  Brown  and  of  Mr.  Wajipler,  the  optical  apparatus  and  the  illumina- 
tion, together  with  the  additional  devices  for  catlieterization  of  the  ureters, 
ha?e  been  greatly  improved  and  simi>lified.  All  parts  of  the  bladder  may 
bf  brought  into  view  thrnugh  the  same  sheath,  since  both  a  terminal  and 
lateral  window  are  proviih/d.  ]ly  cutting  snvuy  the  metal  uf  t!ie  beak,  thus 
exposing  both  front  and  bark  surfaces  of  tbt*  chn^trii'  li|;lit,  all  ]iarts  of  tlie 
bladder  are  equally,  i»r  almost  rHpially,  illujiiiuatrd.  Wlicu  nsitig  the  indireet 
method  of  catheterizing  the  ureter,  it  is  nec*essary  to  have  a  mc'ebanical  device 
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for  moving  the  tip  of  the  urethral  catheter,  so  that  it  may  engage  in  tl^ 
urethral  orifice.  This  is  accomplished  by  the  aid  of  a  small  movable  fing^ 
in  which  the  tip  of  the  catheter  rests,  which  can  be  operated  under  the  con= 
trol  of  the  eye  from  the  optical  end  of  the  instrument  (Albarran).     WithS 


Fig.  67. — Beak  of  a  Catheterizing  Cystoscopk  op  the  Indirect  Type.  Showing  Albarran 's  de\-  — 
for  depressing  the  sliaft  of  the  catheter  in  order  to  make  it  engage  in  the  ureteric  orifice.  (Wat_=fc 
and  Cunningham.) 


recent  years  tlie  development  of  the  operation  of  prostatectomy  has  made 
very  desirable  to  produce  a  cystoscoi)e  with  which  the  surgeon  might  read^l 
inspect  that  portion  of  the  bladder  surrounding  the  internal  urethral  orifi.<:'( 

The  instrument  devised     \ 
F.  T.  Brown,  and  anotl::ie 
by    Bransford    T^wis,    ^n 
swers  this   purpose   fai  x-b 
well.     In  1903  a  very    in 
genious     instrument     \^^^ 
presented  to  the  profess  ioi 
by    Dr.    Felix    Schlagin^ 
Aveit,  of  Munich.     This  i» 
strument  has  a  second   ro 
fleeting   prism,    connecting 
by  a  hinged  joint  with  th^ 
first,  which  in  this  case  i^ 
a  part  of  the  telescope  an(^ 
not    fixed    in    the    sheath. 
The  second  prism  is  mov- 
able,    so    that    after    the 
instrument    is    introduced 
into  the  bladder,  advance- 
ment    of     the      telescope 
causes  the  movable  prism 
to    revolve,    so    that    two 
right-angled    prisms    come 
to  be  superimposed  ;  the  upper  one  looking  directly  toward  the  internal  urethral 
orifice  and  the  other  roceiviug  tlie  reflected  liiiht  from  the  one  above,  transmit^ 
the  image  of  the  neck  of  the  bladder  directly  to  the  eye  of  the  observer.     This 


Fig.  68. — Schlagintweit's  Retrograde  Cystoscope. 

Instrument  in  position  for  right-angled  view.  Fig.  2.  The 
second  prism  is  partly  extruded  from  the  shaft  of  the  in- 
strument. Fig.  3.  The  second  prism  is  fully  extruded  and 
in  position  for  retrograde  iiLspection  of  the  anterior  wall  of 
the  bladder. 
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ipptratiis,  however  ingeiiitHis,  does  nut  furnish  as  purfet-t  an  ilhiiiiitiatiiui  «>f  the 
portion  of  the  bladder  close  to  the  intenial  iirelhnil  oritice  as  cotild  be  desired. 
Imleed,  I  am  inforiiied,  in  a  personal  connnimieation  from  Dr.  F.  T.  BrowTi^ 
that  no  instrument  bus  as  yet  Ix^en  devised  wliieb  may  be  re^^arded  as  a  |x^rfect]y 
6ati5factory  retronrrade  cystnseo|)e.  The  oi*je<;t  lias  Irm'h  ;ireom|ilislied  in  Brnwn's 
in.<lfuirient  by  inereasin*^ 
tl>e  stvlion  of  tbe  s[»lier 
ml  lens  U9<»d  in  liis  iu- 
struments  and  giving  it 
asligbt  tilt.  Still,  flie 
iihinii nation  uf  tbe  ves- 
ical neck  is  not  entirely 
misfactory.  The  most 
ntent  niotlels  (Mareli, 
l!*09)  of  tbe  Bro\TO  eys- 
t(»fco|)e  accomplish  wbat 
is  J«*<in*d,  not  only  f«>r 
*>li5en*ation  and  study  of 
the  interior  of  the  blad- 
der, but  also  for  nretbral 
atbeterization  in  a  very 
Perfect  manner.  The  io- 
rument  is  know^  as  tbe 
•rown  com|>osite  cysto- 
»pe.  For  all  ordinary 
purposes,  both  for  oh- 
rvation  and  eat  bet er- 
ization  of  tbe  ureters,  n 
eingle  sheath  is  suffi- 
tiint,  into  vvbieb  several 
different  telescopes  may 
W  passed  for  observation 
nierely  or  for  catheter- 
izntion  of  the  nreter< 
Cither  by  the  direct  or 
indirect  methods.  The 
telescope  of  the  instru- 
iDent,  with  its  attaeh- 
iiienti  for  catheteriscation 

^i  the  ureters  by  the  indirect  nK^fboil^  is,  so  l>r,  Hmwn  tells  nu\  qaite  sat- 
i^faefury  f<ir  use  as  an  i>liservatir>n  cysfnseope,  altbonii:!!  a  larger  telescope, 
"tf  miirse,  ijives  lietter  illumination  and  a  broa^ler  lirld.  There  U  in  this 
in^trnnient  a  small  nirivahle  firiiier,  <iriuinally  the  drvire  of  Albarran,  ff»r 
Ijt'oding  the  catheters  so  that  they  may  he  made  to  enter  the  ureteric  orifice. 


Fio  60. — Browx'r  Com  f  hi  site  CYftTOftropE,  O,  Obturator.  LC. 
IfKiin?ct  cathetorizatinn.  I.E.  Indinft  pXHJtiinjitifm  td«*»cope. 
i^.  Sheath.  C.P,0.  Artacliment  for  corrfrtinjc  trunsposiHt  itimiffe, 
D.E.  Direct  observant  ion  tt^lc^scopc*,  DC.  THcw^ope  for  direct 
CHthHrrixat Jon.     O.WC.  Tolo^impR  for  iiiciire^'t   faiheten;Riilion, 
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While  the  indirect  method  of  catheterization  gives  a  larger  field,  and  conse- 
quently permits  one  to  find  the  ureteric  orifices  more  readily,  it  suffers  from 
several  practical  disadvantages.  It  is  more  difficult  to  introduce  the  catheters ; 
and  after  they  are  introduced,  the  instrument,  in  order  to  withdraw  it  from 

OBDURATOR. 


SHEATH    WITH    OBDURATOR. 


DIRECT  DOUBLE  CATHETERIZING 
ATTACHMENT. 


OPTIC    rOR  DIRECT    EXAMINATION. 
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sss^p 


OPTIC   FOR   RIGKT  ANQLET   EXAMINATION. 
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Fig.  70. — The  F.  Tilden  Brown  Composite  Ctstoscope. 

the  urethra,  must  be  rotated,  so  tliat  its  beak,  pointed  toward  the  floor  of  the 
bladder  during  the  lutrodiietion  of  the  catheters,  points  toward  its  apex.  The 
catheters  are  thereby  crossed,  and  some  ])art  of  the  apparatus  is  very  apt  to 
bind.  Not  only  is  this  a  ineehanieal  disadvantage,  but  also  in  the  attempt 
to  get  the  catheters  loose,  so  that  the  instrument  can  be  withdrawn,  they  must 
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k  moved  back  and  forth.     Almost  inevitably  the  iTiiicoiis  niemhrjiiic  of  the 

nwfters  is  wounded  to  such  an  extent  that  the  urine  flowing  from  the  catheters 

ijpfelty  aure  to  be  bhwd-stained,  either  microseopically  or  nuieroseopieany.  In 
'  pit ber  case  the  object  of  the  ciitlieterization  may  ln^  defeated,  since   it  often 

JiaiipeDi?  that  the  important  question  is.  Does  hlood  llow  fr<»Ni  either  un'ter  or 
llotbj  and,  if  but  one,  which  one?     During  the  entire  pcrfontian(*e  of  oretliral 

atbeterization  it  is  for  this  and   similar  reasons  biglily  iiujiortaut  that   tlm 

instruments  should  be  kept  as  quiet  as  jKJSisihlr  in  tlie  hlnl^Tr-r,  fhus  avuiding 
I  unnecessary   trauma,   with   its   attendant 

ti'morrhage   and   irritation.      These   sev- 
I  tfttl  advantages  can  in  the  average  ease 

bt*  accomplislied  far  better  by  the  direct 
imclhod  of  catbeterizatioiL      In  order  tn 

oTiTci^nie  the  difficult}'  encountered  in  at- 

tmpting  to  catheterize  the  ureters  hy  the 

direct  method   when   the   trigonum    falls 

iw«y  from   the  internal   urethral  orifice, 

tlie  lateivt  model  of  the  Brown  composite 

cjstoecope  has  a  small  movable  finger,  so 

placed  that  in  catbeterizing  by  the  direct 

nietbod    the    catheters    can    be    displaced 

Iwtvirjird  and  more  readily  engaged   in 

ik  ureteric  orifice.     The  several  parts  of 

the  m^trument  are  sIujwti  in  the  illustra- 

tifjiLs.    In  adilition,  a  larger  section  of  ii 

«pliere  is  used  for  the  lens,  so  placed  that 

tb  ofiera tor's  vision  eolhx'ta  rays  fmui  a 

po'mt  farther  in  front  of  the  orifice  of 

lt»  telescope  than  is  the  case  with  the 

"Hinary  right-angled  arrangement  of  the 

kns,    This  modification  permits  the  cdj- 
I  server  to  find   the  xireteric  orifice   more 

^•dily  by  M-hat   Dr.   Brown  calls  *^  ob- 
lique vi.^ion."      When   this  same  lens   is 

turned  posteriorly  instead  of  anteriorly, 

31  hecfjmcs  the  lens  of  the  retrograde  cystoscope.      Tlie  most  recent  and,  it 

i<  beHeved,  the  most  efficient  modificatifm  of  the  Brown  catbeterizing  cysto 

*tto|ie  by  the  indirect  method  was  devised  by  Dr.  Leo  Buerger,  of  New 
'York  (Annals  of  Surgery,  Fehruary,  H)09,  page  225).  As  in  Brown's  in- 
^  ^ninif>nt,  the  cystoseojK*  consists  of  thrpc  parts — the  sheath,  the  cditnnitor, 
^^lul  the  catlieterizing  telest*ope.     Tlie  instrument  is  of  a  calil>er  of  2i  Fr(»neh. 

*  Tlic  catlieterizing  telesctqje  comhines  in  one  piece  the  opfi(*id  apfairatus  (Utis- 

Fjipfder),  the  mechanisni  for  fh 'tier t ion   ( Alharran),  and   the  catheter  gnxives 

'  lie*ls.   .   .   /'     In  this  instrument  the  liglit,  the  lens,  and  the  finger  fur  defleo 


Fio.  7L— BiiowN-'s  r^jJrfpo.HtTt:  CVi^TosrofE 
niu  Uretehai.  Cathktebijcatkin,  D,V. 
I>ipeot  virion.  O.  V,  Oblique  visioiu 
/.  V*  Indirect  "vision. 
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tion  of  the  catheter  are  brought  into  the  closest  possible  appoeition — an  ad- 
vantage optically  and  mechanically.  Dr.  Buerger  describes  the  technic  of 
finding  the  ureter  and  of  the  introduction  of  the  catheter  in  accurate  terms. 
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Fig.  72. — The  Brown-Bueroer  C<>mbined  Examining,  Irrigating,  and 
Catheterizing  Cy»toscope. 

(See  original  article.)  After  the  catheter  is  precisely  in  the  proper  position 
in  reference  to  the  nreter,  the  shaft  of  the  instrument  itself  is  pushed  onward 
so  that  as  the  point  engages  in  the  ureteric  orifice  the  entire  instrument,  and 

not  the  catheter  alone,   is  advanced. 
The  author  states,  also,  that  by  suit- 
able manipulations  the  cystosco^ie  may 
1h^  removed  from  the  bladder,  leaving 
the  catheters  in  situ  without  any  spe- 
cial violence  or  difficulty. 
Before  utilizing  the  cystoscope  upon  the  living 
subject,  either  for  the  purpose  of  inspecting  the 
l)hul(ler  or  for  catheterizing  the  ureters,  a  certain 
iiiouut  of  ])reliminary  practice  is  absolutely  neces- 
sjirv  ill  onlrr  that  the  surgeon  may  accustom  him- 
self  to    th(*   o]>tical    peculiarities   of   the    diflFerent 
Ficj   73.  -  Lkitku's    Hl.xddku       fonii.s  of  the  instrument.     As  stated  wdien  quoting 

Phantom     for     PuAcnciNd  tii  iiii  i 

Cystoscopy.  from  urown,  lormalized  human  bladders  are  rather 
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than  artificial  pinnitnins.      Still,   tliu   latler  will   nitswur  if  the   former 

caAllot  be  obtaiuecL     Artiticiiil  Miiddi^-s  atv  iMmstriH-h  il  hy  !ii,'iiiy  limns;  airnaij^ 

tk' j*iriij>le8t  is  Leiter's  jiljniiloju  ;  a  rnnrh  iiMirc  ilaljorate  one  is  that  of  Jauet 
frunk.      This   j>enijits   nut  only    tiie    iiisjKH'tiou   of   the    bhidderj    but   also 
I  catheterization  of  tlit?  iiix?ters.     Ordinarily,  ihe  phantoms  are  made  in  the 
^fonn  of  a  more  or  less  sphericiil  box  eoiitaining  ^vater,  upon  the  interior  of 
[n'hieh  are  paintetl  the  hltKHl-vei^SL'ls,  the  months  of  the  ureters  and  other  struc- 
tures, the  atteaipt  being  made  to  imitate  as  far  as  possible  the  color  and  general 

ipfiearanee  uf  the  actual  blaJder.     Foreign  bodies  of  one  sort  or  another  may 

%h)  be  intrcwliiced  into  the 

phantom.     One  of  the  first 

difficulties  enconntereil    in 

using  itny  of  the  prism  eys- 

l**^>pes  is  the  fact  that  the 
[image,  as  in  the  laryngo- 

sn>[)e,   is   a    reflected    one, 

tiid  13   t bereft  »re   reversed 

Mid  must  undergo  a  men- 

tfll  correction   in   order  to 

deteniiine    the    true    posi- 

tioa  of  objects  in  the  tiehL 

Ficility   in   this   direction 

i  om  only   l»e    acquired    by 

I  COOfiderable   practice,      F. 

Vabatino  has  ccmstrui-ted 

IB    in^^nions      apparatus 

wMcb    he    calls    the    btiX 

phantom.     Its  intention  is 

tfl  |iennit   the   student    to 

Kludy  the  optical  pc^euliar- 
I  ifo  of  the  cystoscopie  im- 

•pin  the  dilTerent  forms  of  cystoscope.     The  reader  is  referred  to  Dr.   \'al- 

CDTinc'fi  pidilication  for  the  details. 

In  addition  to  the  details  of  trelmie  (|uote<l   from  Brown,   under  the   use 

of  the  catheterizin^  ey8tosco|K%   the   fnllnwini^   praetii-iil   cautions  are   adapted 

"»»jn  W.  K.  Oti??:  When  il   is  proposed   to  exairu'ne  rhr  Idadder  witli  a  cystiv- 

i[M*  it   IS  l>t*st,  if  possible,  to  liave  the  patient  iiudrr  obsi^rvation   for  a   few 
[dav-s  h*fore  the  eystoscopic  examinatimi  is  made,  and  to  go  through  a  prelim- 

ikry  examination.  It  may  }>e  impossible  to  pass  the  eystosco[>e  at  all,  either 
atX'ount  of  a  narrow  in€*atus»  stricture  of  tlie  urethra*  or  enlargement  of 
prostate.     The  eajiacity  of  the  blailder  may  he  less  than  two  ounces.     Blood 

'pus  may  be  present  in  such  tjuantity  as  to  render  the  examination  futile,  or 
peneral  contlifion  of  tlie  patient  may  be  gueh  as  to  render  the  iutrnduefion 
^^be  cystoscoj>e  inex|K*dieut      While  in  most  cases  eystoscopie  examination 


Fio.   74,  —  SCHEMATIC    Bottom    or   Valentink    Cy^TOSfOPic 
l^ix    riiANTOM.       (F.  C.    Vflk'iitlnp,     Nfw    York    Mtdind 
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may  be  made  under  cocain  anesthesia  without  causing  the  patient  undue  pain 
or  suffering,  yet  in  children,  in  very  nervous  individuals,  and  in  cases  where 
an  extraordinary  sensitiveness  of  the  urethra,  prostate,  or  bladder  is  present — 
and  these  are  usually  males — a  general  anesthetic  may  be  advisable.     Whea 
using  the  cystoscope  for  the  purpose  of  catheterizing  the  ureters,  on  the  other 
hand,  a  general  anesthetic  is  to  be  avoided  if  possible,  on  account  of  the  changes 
produced  in  the  urine  by  the  administration  of  ether.     Before  beginning  the 
examination  the  cystoscope  should  be  tested  to  see  that  the  lamp,  cords,  electric 
connections,  and  battery  are  in  good  working  order.     As  the  lamps  differ  one 
from  another,  it  is  necessary  that  each  should  be  tested  separately  by  placing 
the  tip  of  the  instrument  in  a  vessel  of  water  and  slowly  increasing  the  current 
with   the  rheostat  until  the  lamp  emits  a  brilliant  white  light,  taking  care, 
however,  not  to  burn  out  the  filament     If  small  bubbles  arise  from  the  junc- 
tion of  the  shaft  with  the  beak  obscuring  the  lens,  it  is  due  to  the  decomposition 
of  the  water  by  the  electric  current,  and  may  be  prevented  by  rubbing  the 
joint  with  a  little  wax.     The  position  of  the  patient  during  the  cystoscopic 
examination  will  be  found  described  in  Brown's  technic  of  the  catheterization 
of  the  ureters. 

In  the  use  of  cocain  in  the  urinary  bladder  a  certain  amount  of  caution  is 
wise.  Some  dangerous  cases  of  poisoning  and,  indeed,  fatal  results  have  been 
reported  by  different  observers.  The  plan  of  Brown,  subsequently  described, 
is  to  use  as  small  a  quantity  as  possible.  Nitze  uses  about  50  c.c.  of  a  two- 
per-cent  solution  or  15  grains  of  cocain,  permitting  the  solution  to  run  out 
of  the  bladder,  however,  before  distending  it  for  examination.  Fenwick  injects 
a  drachm  of  a  twenty-per-cent  solution  into  the  bladder,  3  or  4  ounces  of  a 
boric-acid  solution  having  iK^en  previously  introduced.  This  is  retained  during 
the  examination.  Tie  then  injects  more  of  the  twenty-per-cent  solution  into  the 
deep  urethra,  and  says:  *^  No  apprehension  need  be  felt  about  the  cocain;  I 
have  used  injections  of  cocain  in  large  out-patient  practice,  and  have  never  seen 
any  case  presenting  symptoms  of  so-called  cocain  poisoning.  "  Willy  Meyer,  how- 
ever, reports  a  case  in  which  decided  and  alarming  poisoning  occurred  after 
the  introduction  of  50  c.c.  of  a  two-per-ccnt  solution  of  cocain  diluted  with 
three  or  four  ounces  of  sterilized  salt  solution.  Albarran  reports  a  death 
after  the  iuj(»<»tion  of  two  ounces  of  one-per-cent  solution  in  a  case  of  irritable 
bhuMor  with  stone,  in  spite  of  the  fact  that  the  solution  was  withdra\\Ti  and 
the  bladder  wasluMl  a  few  uiinutes  after  its  introduction.  It  is  to  be  l)ome 
in  mind  that  trauma,  ulceration,  or  any  condition  in  which  the  bladder  is 
denuded  of  its  epith(»lium  renders  the  absorption  of  cocain  very  much  more 
rapid. 

Dr.  Otis  says:  "I  am  in  the  habit  of  using  10  or  20  minims  of  a  four- 
])er-cent  soluticm  of  cocain,  placed  in  the  prostatic  urethra  by  means  of  an 
Ultzmann  syrinc:e,  disregarding  the  anterior  urethra  and  bladder,  and  usually 
find  the  nuiount  of  local  anesthesia  obtained  sufficient  to  conduct  a  satisfactory 
examination."     When  the  bladder  is  extremely  irritable  and  the  condition  a 
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painful  one,  iiiorpliin  iiiaj  be  used  snlxnitsiiirMiisly.     The  use  of  antijiyriii,  as 
''tecomiDended  by  Guyon,  is  sometimes  useful.     Tlie  following  solution  may  be 
injected  into  the  rectum  three  quarters  uf  an  hour  before  the  examination: 
^-Antipyrin,  14  grains;  laudanum,  10  minims;  water,  3  ouuces.     This  usually 
^■produces  a  degree  of  anesthesia  such  that  erK?aiu  may  be  dispensed  with.     A 
^KT^toseopic  examination  ran  only  be  made  satisfaetorily  in  a  clean  bladder. 
JV  very  snuill  amount  of  bl<>od  or  pus  in  the  liquid  will  cause  a  diui  and  im- 
perfect picture.     In  ordinary  eases  the  bladder  sliuuld  Iw?  emptied  befure  tlie 
iDtroduetion  of  the  eystoseope  by  means  of  a   silk  catheter  coude,   and  then 
x^peatedly    and    gently   washed    out   with    warm    boric- acid    solution    injci'ted 
xhrough   a   5-ounce  band  syringe    {Ultznianns   hand   syringe  or  Janet's   syr- 
•),  and  the  washing  should  be  continued  until  the  solution  returns  abso- 
lutely clear,  when  5  ounces  should  be   introduced   and    permitted   to  remain 
for  the  examination,  tliis  being  the  quantity  which  has  l>een  found   exjieri- 
►  mnentally  to  obliterate  the  folds  of  mucous  membrane  in  the  normal  bladder. 
liVlien  blee*ling  from  the  bladder  or  posterior  urethra   is  so  active  that  the 
4uid   rapi<lly   becomes  discolored,  hemostasis  may  sometimes   be  obtained   by 
injecting  into  the  bladder  a  solution  of  adrenalin  (1-1,000)^  leaving  it  in  the 
Xladder  for  ten  or  fifteen  minutes,  and  then  washing  it  out.     When  an  active 

■  <!jstitis  is  present,   it  is  sometimes  necessary   to  put   the  patient   in  lied   and 
^treat  the  hlatider  by  irrigations  until  the  condition  is  so  far  improved  as  to 
])ermit  a  satisfactorj*  examination.     Fenwiek  prefers,  when  the  urine  is  clear, 
to  examine  the  bladder  through  ihk  medium,  and  jjcrmits  the  patient  to  retain 
£Te  or  six  ounces  of  urine  in  bis  bladder  at  the  tinje  of  the  examination.     Most 
surgeons  prefer  to  use  either  boric-acid  solution  or  0.0-per-eent  salt  solutiom 
H    Tbe  use  of  air  for  juu'jxjses  of  distending  the  bladder  is  not  in  general  very 
^    satisfactory  (see  quotation  from  Brown  on  ureter  eathelerizatiou).     The  vari- 
ous details  in  the  technic  of  the  int  rod  net  ion  of  the  iustnuiieut  and  tbe  other 
jroeedures  sometimes  necessary  during  the  examination   of  the  bladch^r   sire 

Iiully  described  under  catheterization  of  the  ureters. 
The  appearance  of  the  normal  bladiler  and  of  the  mouths  of  the  ureters 
as  seen  through  tbe  cystoscope,  as  well  as  the  various  changes  obst^rved  in  these 
stTTictures  as  the  result  of  disease,  is  only  to  l>e  learncnl  by  praciical  experience. 
Tbe  following  brief  description  of  some  of  the  a]>]K*arances  in  relation  to 
disease  of  the  ki<]ney  and  ureter  are  adapttnl  from  BroAvn :  Through  the 
<!ystOieoi>e  the  mouth  of  tlie  ureter  may  ap[>ear  as  a  faintly  pinkish  slit  in  a 
W  papilla  of  yellowish- white  mueous  uieudjrane,  in  other  cases  as  a  conical 
dimple  upon  a  more  pronounced  papilla,  nr  there  may  be  but  one  visible  lip 
tf)lbe  ureter,  just  in  front  of  which  lies  the  nonnal  orifice.  It  is  to  be  borne 
^fl  mind  that  disease  of  the  kidney  may  coexist  wvitb  a  ureteral  orifice  which 
ippears  to  be  entirely  normal  Tn  cases  of  disease,  the  mouth  of  tlie  ureter 
niiy  present  as  a  considerable  tumor  or  as  a  depression.  When  a  prominence 
of  some  size  is  prewnt  its  eidor  may  vary  from  red  to  glistening  white,  the 
litter  being  caused  by  translucent,  edematoxis  tissue,  illuminated  by  the  electric 
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light.  In  some  instances  it  may  be  possible  to  see  in  the  orifice  of  a  bulging 
ureter  a  brownish  body  rec*ognized  at  once  as  the  end  of  a  calculus,  and  if  no 
stone  he  seen,  the  mere  fact  that  the  mouth  of  the  ureter  is  swollen  and  edema- 
tous will  lead  to  the  suspicion  that  a  stone  is  present  higher  up.  If  the  orifice 
of  the  ureter  is  distinctly  inflamed,  it  will  suggest  disease  of  the  corresponding 
kidney.  If  in  the  inflamed  area  surrounding  the  ureteral  mouth  an  ulcer  is 
present,  it  is  probably  tuberculous.  If  in  place  of  a  prominence  a  distinct 
ulcerated  dei)ressi<)n  is  seen,  surrounded  by  a  reddened  border  with  an  uneven 
base,  the  diagnosis  of  tuberculosis  is  exceedingly  probable.  Wlien  the  entire 
trigonum  is  uneven,  reddened,  and  opaque,  so  that  the  mouths  of  the  ureters 
cannot  \)e  discovered,  it  is  probable  that  the  kidney  has  been  discharging  in- 
fectious urine  or  minute  calculi  for  some  time.  Translucent  ovoid  bodies  <n 
the  mucous  membrane  of  the  bladder  suggest  an  extra  vesical  new  growth. 
When  the  mouths  of  the  ureters  are  atypical  in  location  or  number,  some  con- 
genital abnormality  of  the  kidney  probably  exists.  In  regard  to  the  character 
of  the  urine  issuing  from  the  mouth  of  the  ureter,  the  gushes  of  urine  which 
occur  every  ten  or  fifteen  seconds  or  so  may  be  entirely  clear;  they  may  be 
distinctly  bloody  or  purulent,  or  at  least  cloudy  with  some  foreign  material, 
and  are,  when  abnormal  in  appearance,  of  great  value  in  diagnosis  as  indicating 
disease  of  the  higher  portions  of  the  gen i to-urinary  apparatus,  the  kidney,  or 
the  ureter.  They  rarely,  however,  permit  us  to  make  more  than  a  probable 
diagnosis  of  the  exact  pathological  lesion  without  the  use  of  other  methods 
of  examination — i.  e.,  the  physical  examination  of  the  kidney  in  the  loin, 
ureteral  catheterization,  and  analysis  of  the  separated  urines. 

There  is  a  tendency  among  certain  surgeons  to  place  a  very  high  value  upon 
the  mere  eystoscopic  appearances  of  the  ureteric  mouths  and  trigonum,  the 
appearance  of  the  urine  as  it  gushes  into  the  bladder,  and  to  feel  that  the 
diagnosis  of  kidney  disease  may  be  made  exactly  from  these  data  at  least  to 
a  sufficient  extent  to  furnish  ojxirative  indications.  While  this  is  to  a  certain 
extent  true,  the  surgeon  who  in  addition  catheterizes  the  ureters  will  acquire 
additional  and  valuable  data,  and  may  save  himself  from  grievous  errors. 
Moreover,  as  already  suggested,  the  ureteric  mouths  may  apj)ear  normal  in 
the  presence  of  tuberculosis  of  the  kidney.  Thus,  BrowTi  relates  three  instances 
where  no  abnormality  w^as  noticeable  in  the  condition  of  the  mouth  of  the 
ureter  while  a  catheter  introduced  withdrew  urine  containing  tubercle  bacilli 
and  the  operation  confirmed  the  diagnosis  of  tulK»rculous  kidney.  The  results 
of  uret(T  catheterization  in  bleeding  from  the  kidney  are  often  very  valuable, 
although  at  times  disa])pointing.  It  is  of  course  possible  by  this  means  to 
determine  the  source  of  the  bleeding,  but  its  pathological  causation  sometimes 
remains  obscure.  The  three  most  common  conditions  other  than  trauma  which 
lead  to  hemorrhage  of  the  kidney  are  stone,  tuberculosis,  and  malignant  new 
growths  of  the  kidney.  In  the  absence  of  tubercle  bacilli  we  cannot,  as  a  rule, 
exclude  tulx^culosis  without  frequently  repeated  tests.  With  a  negative  X-ray 
finding  and  the  absence  of  inflammatory  products  in  the  urine  we  are  some 


METHODS   OF   EXAMINLNG   THE   KIDNEY 


335 


able  to  exclude  renal  raleuliis.  The  next  most  probable  diagnosis  la 
malignant  tumor,  and  tlii^  iyi^v  o{  renal  beiiiatiiria  will,  of  course j  in  time  be 
accompanied  by  the  fonnation  of  a  palpable  tmnor.  Otber  eonditiong  to  be 
described  later  at  length  are  congenital  cystie  degent^ration  of  the  kidney, 
liilharzia  heniatobium,  and  some  other  conditions  to  Ix^  mentioned. 

For  a  more  complete  description  of  the  eystoseope  anil  of  its  nse  the  reader 
is  referred  to  the  publications  of  Nitze,  Berkeley  Ifill,  Hnrry  Fenwick, 
Thompson,  Boisseun  du  Kocher,  Jasper,  Allmrran;  and,  in  America,  Taylor, 
Ayres,  Brown,   Otis,   Bransfurd   Lewis,   Vah^ntine,   Bierhof,  and   others. 

SoiiK  Hints  in  Rt:oAitii  to  thk  TEriiNic  of  rATjrETEinzATioN  of  tke  Fheters, 
Adaptkd  FiioM   F.  T.  Bkown's  Article  ox  this  Topic 

Id  order  that  the  examination  shall  ho  conducted  snccessfiilly,  it  is  necessary 
thai  the  siirgeim  should  have  everything  he  is  likely  to  need  within  easy  reach  of 
hi  right  hand,  so  that  Ihc  left  hand  may  he  left  ctmstaotly  free  to  retain  the 
'^stosii'upe  quietly  in  position  after  it  has  heen  introduced  into  tlie  bladder.  The 
Hduliness  with  which  the  cystosco]>e  is  held  and  the  gentleness  with  wliich  it  is 
irtmej  have  much  lo  do  not  only  with  the  eonifort  nf  the  patient,  hut  also  with 
till'  «ucces.<  of  the  entire  procedure. 

The  operation  of  cystoscopy  with  catheterization  of  the  nreters  is  at  hest  a  try- 
one  for  the  patient,  and  hence  it  is  inijmrtant  that  he  should  he  so  placed  and 
ijxjrted  upr»n  11n>  tahlc  that  all  fns  niusiles  may  be 
To  this  end  it  is  desirable  io  use  a  lal>Ie 
ith  leg  rests,  such  that  Itoth  tlie  k^j^s  and 
^»i^hs  may  he  well  supported.  The  leg  rests  may  lie 
*»ijulp  in  the  form  of  double- inclined  coni- 
«^*^l  gutters,  the  apices  of  which  eon  form  to 
t:lje  flexures  of  the  knees.  The  patient 
^l^uulil  Ije  so  placed  npon  the  table  that  the 
»ultoiks  are  as  close  to  its  edge  as  possible. 
1 1  ii  desirable  to  use  a  table  of  such  a  char- 
^tcr  that  the  parts  supporting  the  patient's 
^*<k  tan  l>e  elevated  to  any  desired  degree,  and  such 
t^hst  the  entire  back,  including  the  lumbar  region, 
*"H'eivt's  ^np|>ort.  After  the  patient  has  em[*tied  his 
^Wder  voluntarily,  the  Sfuvimen  [lassed  is  preserved 
*"r  n>mparative  examination  with  tliose  witlidrawn 
^irougli  the  ureteral  catheters.  The  juitient  having 
^*^  comfortably  [>laced  u}>on  the  table,  a  little 
^^iD  9oluti(»n  (two  to  fonr-per-cent)  is  introduced 
^ttttjtlje  urethra-  After  a  few  moments  a  soft-ruiiher 
^ter  is  introduced  into  the  bladder,  and  any  re- 
^im\   urine    is   withdrawn.      The   bladder    is    then 

^ripted.  if  the  urine  has  heen  at  all  purulent,  with  a  two-per-cent  warm  boric- 
»fi*i  fiolution,  or  with  equal  parts  of  0.9-per-eent  salt  solution  and  four-per-ceut 
of  tioric  acid.     This  fluitl   is  also  used   to  distend   the  bladder  during  the  eysto- 
78 
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Bcopic  examination.  For  irrigating^  the  bladder  one  may  use  an  TTlt^inann  or  a 
Janet  syringe,  or  the  lihidder  may  be  irrigated  hy  means  of  a  glass  irrigating  jar» 
the  flnid  being  permitted  to  flow  into  the  bladder  by  gravity.  After  the  wai^hing 
fluid  has  returned  quite  elear  the  poisterior  urethra  may  }>e  rendered  anesthetic  bj 
the  introduetion  through  the  eatheter,  or  by  meanis  of  the  Ultzmann  drop  syringe^ 
of  a  solution  of  eocain  ( four-per-cent ) .  From  4  to  10  c,e.  of  this  solution,  intro- 
duced into  the  posterior  urethra,  are  usually  sufficient  to  produce  a  satisfactory  - 
degree  of  anesthesia.    When  the  posterior  urethra  is  anesthetic  a  soft-rubber  catbe-^ 


Pio.  76- — ULTfifANK'fl  Syrimqb  for  Insttllatiok  in  tmk  Dekp  Urethra,  Tb»*  uluift  of  tlir  inat 
ment  mu-*it  bf  made  of  silver;  its  c&Jibpr  ta  of  «unh  i%  ^ixr^  thj*t  une  uf  ttjf  dLvi:«iuiid  on  the  t^timfl 
the  piaUm  in  f*qual  to  the  fluid  contents  of  the  entire  almft. 


ter  may  be  passed  into  the  bladder^  and  through  it  a  quantity  of  the  solution  ma^ 
be  introduced  which  will  vary  somewhat  in  different  cases.  Four  ounces  is  ^ 
moderate  quantity,  but  more. may  he  used  in  ease  it  dt>es  not  produee  a  sensatioo 
of  distention  and  discomfort.  In  ea:?es  where  the  urine  is  quite  clear  or  nearly  k>^ 
it  will  not  always  he  necessary  to  irrigate  the  bladder  l>efore  introducing  the 
cjstoscope.  Under  such  circumstances  the  cystoscopy  with  its  obturator  in  posi- 
tion, is  carefully  introduced  into  the  bladder.  The  obturator  is  then  withdrawa, 
and  if  it  U  desired  to  substitute  fresh  clean  solution  for  that  which  is  in  the 
bladder  a  rubber  catheter  nniy  Ije  inserted  through  the  sheath  of  the  instrument. 
Such  a  catheter  may  l>e  surrounded  hy  a  movable  rubber  belt,  wdiieh  acts  as  a  cork 
to  prevent  the  solution  from  running  out  between  the  catheter  and  the  sheath  of 
the  instrument.  Before  the  cystoseopie  examination  is  commenci^J  Imric-acid  fiola- 
tiou  may  be  added  by  attaching  the  catheter  to  a  syringe  or  an  irrigator,  Wlm 
the  bladder  is  believed  ,to  contain  a  sufficient  quantity  of  fluid  any  one  of  tlie 
fieveral  telescopes  of  tlie  instrunieiit  may  lie  introduced  tb rough  tiie  sbeatfi  in  place 
of  the  catheter^  tlie  lump  nuiy  be  illuminated  and  tlie  examination  of  the  bljuider 
commenced.  Wlietber  or  not  it  is  desired  to  introduce  catheters  into  the  ureters  it 
is  not  a  bad  plan  to  intrwluee  first  the  direct  oljservation  telcst*ope,  which  give^  a 
larger  field  and  more  brilliant  illumination,  or  the  right-angk^d  observation  tele- 
scope, since  through  these  instruments  the  interior  of  the  bladder  may  be  studied 
and  the  situation  of  the  mouths  of  the  ureters  may  be  determined.  In  ord^T  to 
substitute  one  telescope  fur  another  the  following  procedure  is  recommended  by 
Brown :  '^'  When  any  of  these  teleseopes  is  witbdrawm  a  trifle  so  that  the  vesical 
end  has  come  wholly  within  the  sheath,  the  latter  can  itself  be  slightly  withdraw-n 
until  the  heel  opening  comes  just  to  the  internal  meatus;  by  now  raising  the 
ocular  end  to  more  or  less  of  an  angle  with  the  plane  of  the  patient's  bodT* 
the  distending  medium  in  the  bladder  will  be  prevented  from  escaping,  while  the 
telescope  is  wholly  removed,  and  the  next  telescope,  when  well  within  the  gbeatlv 
calls  for  a  lowering  of  the  ocular  end,  so  as  to  prevent  the  impact  of  its  veiictl 
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«nd  upon  the  neck  of  the  bladder.     After  a  little  practice  one  can  make  such 

^hnnges  with   perfect   succet^s,   and    thus  save  the   time  otherwise   required   for  a 

r^€M3ewed  introduction  of  dit^lcnding  medium  with  each  succeeding  telescope/*     The 

In. tenor  of  the  bladder  having  been  studied,  one  or  other  of  the  telescopes  con- 

inin^  ureteral  catheters  is  introduced.      As  already  stated,   the  direct   telescope 

aders  it  easier  to  pass  the  uretcrul  eatlicter  when  the  papilla  has  once  been  located, 

■t.  on   the  other  hand,  the  indirect  telescope  permits  one  to  see  the  ureteric 

*oirifice  more  easily.     Whichever  one  is  used,  the  task   of  the  surgeon   Ia   first  to 

fixid  the  papilla,  and  then  to  intrtuluce  into  tlie  ureteric  orifice  of  one  side  the 

^i:iTieteral  catheter*     Here  it  mu8t  be  said  that  cousiderable  practice  is  necessary  to 

elo  this  readily.     All  the  manipulations  should  be  made  with  extreme  gentleness 

jTrom  beginning  to  end.     If  the  slightest  roughness  is  used  in  the  manipulations, 

K^i^ie  surgeon  will  be  pretty  sure  to   find   himself  looking  tli rough   a  blood-stained 

^tnrtediuin,  and  will  identify  the  orifices  of  the  ureters  with  ditlienlty,  if  at  alb     In 

^P^l^e  cystoscopes  of  Brown,  arrangements  are  made  for  continuous  irrigation  of  the 

l>ladder  with  fresh  solution,  if  such  is  re<|uired:  and  thus  the  niGMJium  may  be  kept 

^^a'-ieKisonably  clear  throughout  the  examination.     When  the  surgeon  has  succeeded  in 

B^siLgaging  one  of  the  catheters  in  the  moulh  of  a  ureter,  the  instrument  is  gently 

;§>iigbed   inward  a  distance  of  about   two   and   a  half   inches.     The   eystos^^ope   is 

:Dciuintained  by  the  left  hand  at  pre<:'isely  the  same  inclination  to  the  horizontal, 

^fc-xul  the  ocular  end  is  slowly  move<l  in  a  lateral  direction  through  an  arc  of  thirty 

<^w  forty  degreei?,  until  the  orifice  of  the  other  ureter  comes  into  view.     It   is  im« 

^>c»rtimt  to  make  this  movement  very  .slowly  and  gently,  since  otherwise  the  catheter 

^i-lready  passed  may  cause  undue  tension  and   traumatism  on   the  mouth  of  the 

I^'-MJiPtiT,  The  mouth  of  the  second  ureter  having  been  found,  the  second  eatlieler 
^e^  inserted  to  a  distance  of  about  two  inches.  The  caps  which  have  previously  eov- 
^^--Ttti  the  outer  ends  of  the  catheters  are  now  removed,  and  the  urines  are  collected 
^•-»3  Wllee  marked  "IJigljf  and  "Left."  If  it  is  desired  to  make  cultures  from 
^J^it*  urine,  dye  or  six  drops  may  Ix*  allowed]  to  fall  from  either  catheter  upon  suit- 
^W*»  fidture  media  in  labeled  *^  culture  tuljes.'*  During  the  time  when  the  urines 
^^t^  Mng  collected,  some  of  the  water  contained  in  tlie  bladder  njay  be  aUowed  to 
^^=a<a(»e  through  the  outlet  in  the  cystoscope  provided  for  the  purpose.  The  patient 
"^^'ill  thus  he  rendered  more  comfortable.  Wfrile  many  surgtHUis  prefer  to  remove 
^tie  mto^opc  and  to  leave  the  callieters  in  position.  Dr.  Brown  informs  me  that 
^v'\i  in  the  habit  of  leaving  the  cystoscope  in  the  bladder  while  the  urine  is  l>eing 
«**}tWtetl,  holding  it  constantly  in  position  witli  his  left  hand.  If  it  is  desired, 
however,  to  remove  the  cystoscope,  it  may  he  done  when  using  the  direct  method 
^f  catlw^terization  without  much  trouble.  In  order,  however,  to  remove  the  cyeto- 
**^pe  with  the  catheters  in  position,  when  using  the  indirect  instrument,  not  a 
Mttli'  skilf  is  required  in  order  to  prevent  an  undue  amount  of  traumatism  to  the 
'^Mi-rs,  and  the  conseijuent  contamination  of  the  specimens  with  microscopic  or 
W*fi&  ijaantitics  of  blood,  thus  in  many  instances  invalidating  the  purpose  of  the 
*Me  procedure.  The  source  of  electric  illumination  for  cystoscopes  may  be  one 
^f')tht-r  of  the  forms  of  **  electric  controllers"  now  on  the  market  attaehed  to  the 
^^roet  current,  or,  on  the  other  hand,  dry-celled  batteries  or  storage  Latteries  may 
^^  ustsd-  The  voltage  of  the  cold  electric  lamps  now  in  general  use  ie  very  small, 
,*i>fJ  a  dry-celled  battery  of  ten  cells  fumislied  with  a  small  rheostat  furnishes  a 
ttt  sat ijs factory  in  every  way. 
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From  six  to  twelve  cubic  centimeters  of  urine  should  be  collected  from  < 
kidney,  for  purposes  of  analysis  and  microscopic  examination.  For  taking 
specific  gravity  of  such  small  quantities  of  urine  the  Westphal  balance  is  the  i 
convenient  instrument. 

For  the  purpose  of  practicing  the  operation  of-  ureteral  catheterization 
Brown  recommends  the  use  of  bladders  removed  from  the  bodies  of  human  be: 


Fig.  77. — Cystoscope  for  Direct  Examination  of  the  Blaiv 
DER  IN  THE  Male  WITH  Obtubatob  CJoude.    (After  Luys.) 


\ 


of  both  sexes  and  suspended  in  a  two-per-cent  solution  of  formalin,  5  or  6  ou 
of  the  same  being  used  to  distend  the  organ.  In  removing  a  bladder,  one  : 
of  urethra  and  throe  or  four  inches  of  each  ureter  are  suitable  portions  to  I 
attached.  Very  small  bougies  should  be  passed  through  the  ureter  stumps,  so 
the  orifices  may  remain  a  little  patent;  otherwise  they  will  be  difficult  to  recog 
and  impossible  to  enter  with  a  catheter.  In  order  to  have  the  bladder  reta; 
steady  position  while  manipulating  the  cystoscope,  it  is  well  to  pin  the  vi 
with  small  staples  to  a  wooden  block,  which  has  had  a  concavity  made  in  it 
the  reception  of  the  base  of  the  bladder.  A  series  of  such  bladders  will  illusi 
very  well  the  many  changed  conditions  one  has  to  expect  in  performing  cystos< 
and  ureteral  catheterization  on  the  living  subject. 

Catheterization  of  the  Ureters  through  a  Straight  Tube  by  Direct  Viaio: 

Gustav  Simon,  and  later  Pawlik,  catheterized  the  ureters  of  the  female 


Fio.  78. — Cystoscope  for  the  Direct  Examination  of  the 
Bladder  with   Lamp   Inserted   and  Magnifying   Lens. 

(Luys.) 


y/f/ 


cessfully  in  a  good  many  cases  by  the  direct  method  or  by  the  sense  of  to 
Simon  showed  tbat  the  female  urethra  might  be  dilated  quite  widely  witl 
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jgjjous  injury,  but  it  remained  for  llaward  Kellj,  of  Baltimore,  to  develop 
llie  method  to  its  present  state  of  usefulness.     While  generally  only  applicahle 
If,  women,  eathetprization  of  the  ureters  in  the  uude  tliroujiih  a  straight  tuhe, 
fiy    direct  vision,  has  ^>een  acennipHshed  sueeessfully  hy    Kelly  and  hy  Robert 
^^      Morris,     Bransford     Lewis,    and 
0th*^^-      I*^    i^  certain,   hmvever,    that 
^^iB  method    for    the    catheterization 
^jf    thf  ureters  in  the  male  c:ni  never 
^   employed,  exeept  by  a  few  highly 
gkill'^1    specialists.       Tn    the    female 
^lie  catheterization  of  the  ureters  hy 
^lie  liirect    method    is    so    easy    that 
^y  surgeon  of  average  skill  can  ac- 
c<»m|iHsh    it    in    simple    cases    at    the 
grst  trial.     The  use  of  Kelly's  metli- 
,od  is   very    general    at    the    present 
tiniPt   and    while    in    highly    skilled 
biuls    the    ureters    can    h'    catheter- 
mA  in  the  female  through  the  elec- 
fric  t\vstoscope  with  comparative  ease, 
tim  metliod  al.-5*i  will  always  remain 
M(4y   in    the    bands    of   specialists, 
Tlio  following  are   the   principles  of 
Kully's  method:  The  atmospheric  dis- 
tention of  the  bladder  by  the  ptisture 
o{  the  patient — i.  e.,    the   knee-chest 
^posture  or  the  litlii>tomy  position  wnth 
^elevation  of  the  hips,  the  introduetiim 
of  a  simple  cylindrical  speculum  int/> 
the  Iiladder,  illumination  of  the  inte- 
rior of  the  bladder  by  means  of  a  head 

mirror  or  of  an  electric  headlight,  and  *'/  ""*"'  "V^  ^^i'^^^^-^v 

^he  subsequent  insjic^ction  of  the  in-  ^^-^^^^J^^^  ,J 

terior  of  the  hlatlder,  finding  of  the 
nreteral  orifices,  and  the  introduction 
into  them  of  catheters. 

The  instruments  which  are  used  for  eatheterizntion  of  tlie  ureters  are  an 

cleetric  headlight  or  other  strong  source  of  artiticial  liglit,  a  32'eandle-power 

^^inp — set  in   a   white  enamel   rotleetorj   for  example — and   a   head   mirror,   a 

scries  of  vesical   sjM?c^iila   with   obturators,    a    urethral   ealihratur   and    dilator, 

im  evacuator  for  removing  the   urine  from   the  bladder,   although   this   may 

m  many  instances  be  disjH^nsed  with,  a  pair  of  long  mouse- toothed  forceps, 

.  Ureteral  searcher,  a  metal  iireteral  catheter,  and  flexible  varnished  silk  long 

md  short  ureteral  catheters,  occasionally  solid  nreteral  bougies,  and  for  the 


o  41 1  _  - 
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THIKJUOH   A   fcsTKAlGBT   TUDK.       (Aft^3r  LuyS,) 
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piirj)08e  of  detecting  stone  in  the  iii'eter  a  ureteral  liougie  mated  near  its  en\ 
with  wax.  Personally  I  have  always  found  it  much  easier  to  catheterize  th^. 
ureters  in  the  female  hy  using  as  a  source  of  illumination  a  good  electrie  heij<l^ 
light,  run  hy  a  suitable  storage  battery  or  the  modified  rlireet  stnin*!  ctirn*n%: 
with  the  interposition  of  Wappler's  eleetric  eontroller,  or  the  controller  of  tl^^ 
Eleelnisnrgieal  Instrument  Corupiiny  of  Tloehesier,  N.  Y.  Sunlight  and  ^ 
head  mirror  niwy  also  be  used,  althougli  not  always  availalde.  Gad  or  t*il 
lamps  are  undesirable-  When  using  a  head  mirror,  it  should  lie  such  a  ot:^^ 
as  is  ordinarily  used  for  the  examination  of  the  throat  and  larynx,  with  a  foe«^ 
distance  of  twelve  inehe^s. 

The  specula  wliieh  arc  introduced  through  the  urethra  are  metal  cyli^. 
ders  made  of  German  silver,  mckcd-plated,  about  three  inches  and  a  hs%1f 
in  length,  set  upon  a  strong  handle  with  a  conical  expansion  at  the  outer  c*b^<| 
of  the  tul»e.  EhcIi  si>ecuhiin  has  an  oljturator,  with  a  large,  strong  luuif^H^ 
and  a  Itluntly  conical  vesical  en<l  fitting  snugly  iulo  the  vesical  end  uf  ^h^ 
sj>eciilum»  which  should  be  su  cimstructed  that  no  su<hlcu,  sharj*  slioulder  exi  ^f^ 
which  might  injure   the  urethral  mucous  meudjrane  during  Its  introducti^TBn, 


Fifi.  so, — Urethral  C^aliuratlir  and  DiLATtwa  lN»*TnuMKNT  htm  thk  Fi:malk  TTrkthra.     (Kc^]^^^  j 

The  s|>f'eula  are  made  in  sizt^s  ranging  from  5  to  20  nun,  in  diameter*  Tlwe 
sizes  ordinarily  usihI  are  from  7  to  VI,  it  iHMug  rarely  n€M'essary  to  use  a 
larger  instrument  for  mere  purpt^ses  of  inspectiun  of  the  interior  of  the  lils^z^- 
der  or  catheterizing  the  ureters.  The  instrument  know^n  as  the  uretlir.a^il 
dilator,  which  also  serves  to  measure  the  caliWr  of  the  urethra,  is  a  solid 
of  metah  having  a  Inrge,  strong  handle  at  its  base;  it  is  three  inches  in  lerujtl 
and  gratlually  increases  in  size  from  a  diamett^r  of  3  mm.  at  itj^  bhmt  tip  t 
16  mm.  at  its  base.  A  series  of  numbers  placed  at  intervals  on  the  surfar^ 
of  the  cone  indicate  its  diameter  at  several  different  points.  Tlie  evacnator  a  ^ 
used  by  Kelly  is  a  small,  hollow,  j>erf orated  mehU  bail,  conne<'led  hy  a  slemler 
rubber  tube  a  foot  or  more  in  length  with  a  rubber  bulk  Somewhere  in  tl 
course  of  the  ru liber  tul)e  a  hit  of  glass  tubing  uuiy  he  inserted,  so  that  thi 
ojierator  can  tell  when  the  urine  is  being  sucked  out  of  the  bladder.  Whei 
using  the  knee-ehest  position  for  the  examination  the  evacnator  is  rarely^ 
necessary.  When  the  woman  m  examined  upon  her  back  the  urine  tends  t»-^ 
gravitate  away  from  the  urethra  and  collect  in  a  pool  in  the  base  of  the  Wad  I 
der,  and  mtist  occasionally  l>e  removed  ^luring  the  examination.  Any  simpk:^ 
aspirating  device,  such  as  wull  occur  to  the  mind  of  any  practical  surgeon,  mai^ 
be  used  for  keejung  the  bladder  dry  during  the  examination.  A  long,  slendo^  -^ 
pair  of  mouse-toothed  forceps  are  used  to  hold  bits  of  cotton  or  gauze 
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TS'ipR  away  adherent  iuucub,  blood,  or  pus  which  may  cover  and  obscure  the 
mucous  membrane.  A  long,  slender  probe  with  a  large  handle  bent  to  nearly 
a  right  angle  with  the  shaft  of  the  instrument  h  eonvenient  when  searching 
for  the  mouth  of  the  ureter^  although  a  slender  metal  ureteral  catheter  may 
be  used  for  the  same  purpose.  The  metal  ureteral 
catheter  is  twelve  inches  in  length,  slightly  curved  near 
its  blunt  point,  corresponds  in  the  middle  of  its  shaft 
to  the  diameter  of  a  No*  7  sound  of  the  French  seal© 
(2  mm.  in  diameter),  and  just  behind  its  tip  to  a  No.  4. 
There  are  three  small  eyes  near  the  tip  of  the  catheter. 
This  instrument  ia  often  exceedingly  useful,  and  may 
be  made  to  engage  in  a  ureteral  orifice  which  is  stric- 


TOriTHED     FoBCEPft     FOR     Hoi.DINO 

Plei>ort9  of  Cotton-  or  Gauze 
iTsED  TO  Wipe  aw  at  Pus,  Blooi>, 
^m  Other  Matehial  while  Cathb- 

TCRIKrNO  THE  URETERa  OF  THF.  Fe- 
IfALF     THROUGH     KeLLT'S    TubES. 


Fig.  82. — Kelly 'h  Tubk  prm  Ex  am  in- 
ma  THE  Intkhior  of  the  FemaIvK 
Bladdeh  ani>  Cathetkmizincs  the 
Ubetkr. 


tured,  or  may  be  used  to  dilate 

the  ureter  at  a  higher  point  when 

a  silk   instrument  miglit  fail   to 

pass.      It  is  convenient   to   have 

one  or  more   of  thes^e   catheters 

cnnj^tructed  of  some  flexible  met- 
i^ueh   as   tin.      Solid   ureteral 

bougies,  2  unii.  in  diameter,  hav- 
ing   a    blunt    point    constructed 

either    of    flexible    metal    or    of 

lard    ruhberj    are    sometimes    useful    in    detecting   the 

presence  of  stone  in  the  ureter  or  for  dilating  a  stric- 
ture. The  met»l  ones  are  usually  made  twelve 
inches  in  length  with  an  enlarged  handle;  the 
long  ones  for  passing  up  to  the  kidney  are 
made  twenty  inches  in  length.  For  the  pur- 
pose of  detecting  stone  these  bougies  may  be 
tipped  with  wax,  so  that  the  contact  with  the 
stone  will  make  scratch  marks  upon  the  sur- 
face of  the  wax  visible  when  the  bougie  is 
withdrawn. 
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For  dilating  strictures  of  the  ureter  Kelly  also  uses  dilating  cathet 
of  metal  ten  inches  in  length,  in  sizes  from  2^  to  6  mm.  in  diameter.  1 
metal  catheters  are  conveniently  constructed,  like  a  Thompson's  searcher,  w 
a  flat  surface  on  the  handle,  indicating  the  direction  of  the  tip  of  the  cathet 
ending  in  a  small,  curv^ed  tube,  with  a  little  metal  plug,  such  that  the  flow 
urine  from  the  ureter  may  be  stopped  temporarily  if  desired.  In  inspecting  1 
interior  of  the  bladder  or  catheterizing  the  ureters  of  the  female  by  Kell 
method,  the  patient  should  be  prepared  by  a  thorough  evacuation  of  the  bow< 
the  external  genitals  should  be  thoroughly  cleaned  and  disinfected,  as  foi 
surgical  operation.  The  patient  should  empty  her  own  bladder  in  the  squatti 
or  sitting  position  inmiediately  before  the  examination. 

In  very  nerv'ous  patients,  in  young  girls,  in  case  the  operator  is  inexpc 
enced,  or  where  the  urethra  appears  very  narrow  and  to  require  considcra 
dilatation,  the  examination  may  be  under  a  general  anesthetic.  The  appli 
tion  of  a  ten-per-cent  cocain  solution,  introduced  into  the  urethra  by  means 
Ultzmann's  drop  syringe,  followed  by  the  introduction  of  a  pledget  of  coti 
into  the  urethral  orifice,  saturated  with  the  same  solution,  and  left  in  pi; 
ten  minutes  before  the  examination  is  made,  is  usually  sufficient  to  prev< 
undue  pain  and  suffering.  One  of  two  positions  may  be  chosen  for  the  exai 
nation,  according  to  the  peculiarities  of  the  individual  case:   If  the  pati< 


Fig.  83. — Ureteral  Probe  for  Sounding  the  Ureter  in  the  Female.     (Kelly.) 

is  distinctly  stout,  the  knee-chest  position  will  usually  be  necessary; 
otherwise  the  bladder  will  not  properly  distend  with  air.  If  the  patient 
is  thin,  the  lithotomy  jwsition,  with  the  buttocks  elevated  from  ten  to 
twelve  inches  above  the  surface  of  the  examining  table,  by  means  of  suit- 
able cushions  or  by  tilting  the  table  to  a  sufficient  degree,  will  give  sufficient 
distention  of  the  bladder.  In  either  of  these  positions,  if  the  patient  is  pro] 
erly  placed,  the  abdominal  viscera  tend  to  gravitate  toward  the  diaj>hragm,  a 
after  the  speculum  is  introduced  into  the  urethra  and  the  obturator  withdraA 
the  bladder  distends  with  air  by  atmospheric  pressure. 

Kelly  recommends  that  if  the  bladder  does  not  distend,  and  if  the 
tient  is  unable  to  stand  the  fatigue  and  the  discomfort  of  an  examination 
the  knee-chest  position  for  a  considerable  time,  first  placing  her  in  the  kn 
chest  position,  introducing  a  small  speculum,  so  that  the  bladder  distends  \v 
air,  withdrawing  the  speculum,  turning  the  patient  over  into  the  dorsal  p< 
tion,  and  then  making  the  examination.  It  is  desirable  during  the  change 
posture  to  keep  the  hips  elevated.  The  knee-chest  position  is  the  one  wh 
renders  the  examination  easiest  for  the  surgeon,  and  insures  the  distention 
the  bladder  with  air.  The  patient  may  be  held  in  this  position  by  assistai 
the  most  comfortable  way,  or  if  she  be  under  a  general  anesthetic  a  suita 
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nm  attached  to  uprights  at  the  f<x4  nf  the  operating  lahlo  supj>r>rts  the 
abdnmen  and  the  buttocks  res|T<M'tively,  It  is  important  tn  kwp  iht^  buttocks 
as  high  as  potisihle,  and  the  head  and  facr  as  Hal  iiprni  iUv  tahlc  as  may  l)e* 
The  surgeon  then  prrx'eeds  with  tlie  exaniinatioiij  nsiu^j;  all  aseptic  preeaiitions, 
8ucfa  as  would  Vte  used  in  a  surgical  o|Teration:  Sterilized  instruments,  sterile 
rubber  gloves,  etc.  Lnhri<'hfmtirin,  *'  K-Y,"  or  8onie  other  Irelan<l-uioss  prepa- 
ration, sterilized,  is  the  best  luhrieant  fur  the  instrmneuls.  In  nmst  eases 
Mom  introducing  the  speculum  it  will  le  neeessary  to  dilate  tho  urethral  ori- 
fice with  the  conical  dilator.  This  is  the  narruAvest  part  of  tlie  female  urethra, 
Tbe  remaining  portitm  usu- 
illv  dilates  very  readily,  and 
tbp  urinary  meatus  onec  passed 
tlie  j^peenlum  glides  easily  into 
the  bladder.  The  conical  di- 
lator is  introduced  gently  into 
tbe  nrethra,  and  its  calil*er 
nouni.  In  some  instances  the 
instniment  passes  in  readily 
to  a  (Hameter  of  8  or  1)  mm., 
iD<i  in  these  cases  no  further 
dilatation  is  necessary.  In 
<^ers  it  will  lie  necessary  hy 
a  gentle  tn^ring  motion  to 
stretch  the  urethral  orifice  up 
^  the  size  of  speculum  which 
the  surgeon  intends  to  use.  An 
inexjierienced  ojierator  nsiudly 
finds  it  nece^^sary  to  dilate  the 
orelhra  quite  witlely,  |>erhafis 
to  the?  size  of  12  or  M\  mm. 
With  experience  he  will  learn 
to  make  his  examination,  and 
tocatheterize  the  ureters  with  a  smaller  instrument.  It  sliiudd  hv  home  in  mind 
tWthe  numipuhitions  are  to  ho  made  gently,  aiul  that  the  urethra  should  not  be 
^lUtwl  more  than  is  absolutely  necessary,  since  it  is  possihlc  to  lacerate  the  mu- 
pons  membrane^  and  even  h>  tear  the  muscuhir  Avail  of  the  urethra.  T  have  seen 
m^  or  more  cases  in  wliich  urinary  ineoiiuncuee  i-esulted,  requiring  a  plastic 
t^pration  for  its  cure.  Having  dilated  the  urethra  to  a  sutficient  extent,  the 
s^^^pon  takes  a  spcH-ulnm  of  suitable  size  with  its  obfurafor,  Imhling  the  cylin- 
flrical  portion  of  the  instrument  lietwecn  the  index  and  luiihlle  lingers  of  the 
nplit  hand,  the  handle  is  grasped  lightly  by  the  fourth  and  fifth  fingers  while 
'^  thumb  holds  the  obturator  firmly  in  place.  The  point  of  the  instrument, 
Wng  properly  lubricated,  is  gently  introduced  into  the  uretfira^  and  pushed 
fomrard  in  a  gentle  curve  underneath  the  pubie  arch  into  the  bladder.     The 
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speculum  is  then  held  firmly  in  position  by  the  handle  while  the  obturator  is 
slowly  and  gently  withdrawn;  air  then  rushes  in  and  dilates  the  bladder.  li 
air  fails  to  enter,  the  surgeon  will  usually  find  that  the  patient  is  improperly 
placed.  If  in  the  knee-chest  position,  the  head  and  shoulders  will  be  found 
too  high,  or  the  patient  will  have  arched  her  back  instead  of  letting  it  sink 
The  light  from  the  electric  headlight  or  head  mirror  is  then  thrown  througli 
the  speculum  into  the  bladder,  and  the  surgeon  by  gently  moving  the  speculum 
from  side  to  side,  and  alternately  depressing  and  elevating  the  handle  of  the 
instrument,  readily  passes  in  review  the  interior  of  the  organ.  In  the  knee- 
chest  position,  when  filled  with  air,  the  mucous  membrane  of  the  bladder  is 
pale  pink  or  dull  white;  the  large  blood-vessels,  arteries,  and  veins  may  be 
seen  here  and  there  embedded  in  or  beneath  the  mucous  membrane.  Ridges 
in  the  mucous  membrane  passing  irregularly  here  and  there  in  either  side 
of  the  bladder  indicate  the  position  of  the  muscular  bundles  of  the  bladder  wall. 
In  this  position  the  trigonum  and  urethral  orifice  are  brought  into  view  bj 
depressing  the  handle  of  the  instrument  and  elevating  its  point.  This  portion 
of  the  bladder  is  always  a  little  redder  than  the  rest  of  the  organ. 

When  the  trigonum  has  been  brought  into  view  one  or  other  of  the  ureteric 
mouths  may  aj)pear  at  once.  In  most  instances  it  will  be  necessary  to  rotate 
the  speculum  to  an  angle  of  from  15  to  20  degrees  from  the  middle  line 
before  the  mouth  of  the  ureter  on  either  side  is  brought  into  view.  The  posi- 
tion of  the  urt»ter  mouth  will  usually  be  indicated  by  a  slight  eminence  shaped 
like  a  truncated  cone,  pink  in  color,  in  the  center  or  inner  side  of  which  is 
the  ureteral  orifice.  This  may  appear  like  a  delicate  transverse  line  or  slit, 
or  as  a  little  rounded  jiit  on  one  side  of  the  elevation.  The  mucous  membrane 
around  the  ureteral  orifice  is  a  little  paler  than  the  surrounding  elevated  area. 
If  the  s])eculum  be  held  still,  and  the  ureteral  orifice  kept  in  view,  little  gushes 
of  urine  will  be  seen  escaping  from  it  at  intervals  of  from  fifteen  to  thirty  sec- 
onds or  more.  In  order  to  locate  the  ureters  the  surgeon  may  bear  in  mind  the 
fact  that  the  trigonum  of  the  bladder  forms  a  triangle,  two  of  the  angles  cor- 
responding to  the  mouths  of  the  ureters,  the  third  and  anterior  one  to  the 
internal  urethral  orifice.  This  area  is  about  an  inch  wide  at  its  base  and 
three  quarters  of  an  inch  long  on  its  sides.  Therefore,  in  order  to  find  the 
orifices  of  the  ureters,  the  speculum  should  be  withdrawn  until  the  internal 
urethral  orifice  begins  to  close  over  its  end.  It  is  then  pushed  into  the  blad- 
der alx)ut  half  an  inch,  and  rotated  from  twenty-five  to  thirty  degrees  to  one 
side  of  the  middle  line,  and  in  the  knee-chest  position  the  handle  is  depressed, 
so  as  to  bring  the  base  of  the  bladder  into  the  field  of  vision.  The  orifice  of 
the  ureter  will  then  be  found  just  in  front  of  the  open  end  of  the  instrument 
in  the  majority  of  cases. 

When  an  examination  of  a  patient  is  being  made  in  the  knee-chest  position, 
it  sometimes  happens  in  slender  yonng  women  that  the  bladder  becomes  so 
greatly  distended  with  air  that  its  base  rises  into  the  hollow  of  the  sacrum, 
and  can  only  be  found  by  the  surgeon  with  diflBculty  or  not  at  all.     Under 
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these  circumstances  the  simplest  measure  is  to  cimnge  tlio  position  of  the  patient^ 
placing  her  upon  her  baek  with  the  hips  elevated.  The  mouth  of  the  ureter, 
bving  been  located  either  hy  sight  or  hv  liohliug  the  speeuliuii  tinuly  in  the 
left  liHud  over  that  area  of  tlie  Madder  wliere  the  ureter  on^ht  tn  hr,  and  with 
«  probe  or  metal  catheter  gently  pushing  tlie  pciint  nf  tlie  instrunu'iU  iipm  the 
Harder  wall  liere  and  there  until  it  engages  in  tlu*  ureteral  orifiee,  tlie  surgeon, 
Ia  order  to  eatheterize  the  ureter,  uses  one  of  tlie  flexible  silk  catheters  else- 
where descrilied.  For  ordinary  pirrfMjses  a  catheter  twelve  inches  in  length 
is  the  most  suitable,  very  long  eatlieters,  twenty  inches  in  length,  being  only 
tt8ed  when  it  is  desired  to  pass  the  instniment  up  to  the  Ttnni\  pelvis.  The 
a^.*ptic  catheter  containing  its  wire  stylet  is  gently  engaged  in  the  orifice  of 
llie  ureter  by  intrriducing  it  through  the  speculum  with  the  righi  haniL  It 
may  !>e  pushed  in  frr>ni  three  to  five  inches.  The  stylet  is  then  very  carefully 
withdrawn,  tlje  catheter  being  held  tiriidy  in  ]iosition.  If  it  is  desired  to 
citheterijse  both  ureters,  the  mouth  of  the  other  is  tlieu  sought  for,  and  <*atheter- 
izt'il  in  a  similar  numner.  The  catheters  shoidd  be  c*arefiilly  labrled  left  and 
light  The  S{)tTuhnn  is  then  removed,  leaving  the  catheters  in  sHu,  and  their 
cuds  are  introduced  into  two  small  bottles  or  test-tubes,  jdaced  l>c>tween  the 
tliighs  and  held  in  p<isiti«»n  \fy  pieces  of  sticking  phist*T  attaclied  to  the  skin, 
Of  by  a  suitable  block  rtf  wood  containing  holes  to  fit  the  tubes  or  bottles,  as 
tk  case  may  lie.  In  females  the  catheters  niay  be  left  in  the  ureters  for  a 
tiiimbcr  of  hours  witlnMit  detriment,  or  until  a  sufficient  quantity  of  urine  is 
'^jllected  for  a  physieaU  elieiru'eal,  and  baeterirdogieal  examination.  The  ex- 
*Oiinatian  of  the  erdlected  urines  is  made  by  tlie  pathtdogist  iu  the  *n^dinary 
*n«inner.  Ten  or  15  c.c.  of  urine  is  a  desirable  quantity  to  obtain  from  either 
liibey. 

Tlie  following  procedure  descrilH^l  by  l>r,  ICrlly  is  soiuetimes  useful  for 
*^liring  urine  from  a  snspectetl  uj*et*T  aTid  ki<lney,  when,  for  any  reason,  such 
^  severe*  infection  of  t!ie  bladder  or  ntln^r  cause,  it  seems  undesirable  to  intrf> 
dtice  the  ureteral  catheter:  The  patient  is  placed  in  the  kuee'chest  position 
•nd  a  speculnni  having  its  end  cut  away  obliquely  is  used.  The  mouth  of  the 
*Jrf*Tcr  is  identified  by  vision — -i.c*,,  from  the  esea{>e  of  a  gush  of  urine,  and 
^he  end  of  the  sjx'enlum  is  then  held  eloseb^  against  the  l)ladfler  wall,  so  as  to 
include  the  ureteral  orifice  in  its  ealil>er.  In  this  way  with  patiem^^  and  a 
little  time  sufficient  urine  may  Ix*  cfdleeted  frfim  that  particular  ureter  to  serve 
tor  examinaticm,  at  least  for  bacterif4ogi(*al  and  microscopical  purjxises. 

In  regard  to  eatheterization  of  tlie  iirettTs  as  a  diagnostic  measure,  it  may 
1*  »aid  that  it  is  generally  regarded  at  tln^  ]>resent  time  as  the  most  certain 
tnethod  of  determining  the  functicnuil  activity  of  each  kidney^  The  only  real 
»»bjectious  which  can  be  urged  against  it  are  the  fx^ssibility  of  carrying  infec- 
tion from  the  bladder  into  a  normal  ureter,  and  thus  infecting  a  healthy  kidney, 
Although  this  objection  seems  a  very  valid  one,  and  has  Ixxm  much  spoken 
(rf  by  thc»8e  who  are  nf>t  in  favor  of  catheterizing  the  ureters,  yet  as  far  as  I 
UQ  aware  such  infection  has  very  rarely  been  proved.     Other  objections  are 
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that  ureter  ratheterizatioTi  through  the  electric  eystoii^ope  requires  greiit  skill 
and  iimch  practice  for  its  successftil  accompli shment,  and  iiiiist  tlierefon?  JilwaTs. 
reiiijiin  in  tlio  haiifls  of  iipLx*iiilist8;  that  flic  apjuinihis  i.s  costly  aiiJ  flifficiil^ 
tu  kt'fp  ill  order,  ami  that  in  a  i-crtiiiii  ])r*HH>rti<>u  nf  rase?^,  *nving  t»i  proj^tati^^ 
eiilar^ciiic'Til,  or  ni  elrronic  cystitis,  with  thickciiiof^  aiul  Mflter  change?*  in  tk^ 
inncoiis  meirihraiir  <if  the  lihohlcr,  or  in  tnniiirs  of  fljc  lihuhier^  llir  operafif^^ 
may   1k'   inn>ussihh\      I'he  only   vltv   distingnislied   snrii'run  uho  ha,s   iriiidc      ^ 
8pt*cialty  of  the  surgery  of  the  kidney,  and  who  at  tlic  time  he  piiblishrd  Ik  5 ,, 
extensive  work   (**  Snrgical  Di&easea  of  the  Kidney  and  TTreter'*),  in  lf>(>x 
opposed    nreteral    ratht^terization   as    a   rcmtine    measure,    upon    a    Tiiunl»er    ^>f 
grounds,   is   Ilerirv    Morris,  of   London,      Wlietlier   he  still   entertains  ic*ri<*\j3 
ohjcctions  tu  the  iitetliod,  T  know  not. 

The  Method  of  Obtaining  the  Separate  XTrines  by  Instruments  Known  ^^ 
Segregators — Namely,  the  Methods  of  Harris,  Luys»  and  Cathelin. — These  instt-ti- 
ments  depend   for  llir  si^jniration  of  the  urines  of  \hv   two  kidneys  upon  tlii^ 
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creation  witliin  the  hlad<h'r  id"  an  arlitieial  dam  or  har,  tliu»5  separating;  tl-^^^"*^ 
lilachler  into  two  lateral  (lalvrs,  iVtmi  which  tfie  urine  may  he  eollfcled  fhn^* 
either  kidney.  The  instrnnient  of  Harris  is  at  times  vctv  useful.  1  hav^- 
used  it  with  perfect  success  in  a  eertain  nuudxT  of  cases,  ami  have  faile- 
entirely  in  others  Uy  obtain  reliable  results.  It  is  nstdess  for  baeterlologi" 
purposes.  It  possesses  the  advantai^^es  that  it  is  not  costly;  that  it  retpiires  b 
espf'cial  skill  on  the  jmrt  of  the  operator;  that  it  may  U^  used  with  iri>»d  resnlf^  ' 
in  eitlier  sex;  tliat  it  *hx's  not  deujitnd  a  gmeral  aiiistlwtie,  and  is  not  rcr^^ 
painful;  that  no  danger  exists  of  carrying  infection  from  tbe  bladder  into  tl 
ureters.  The  instrument  cftnsists  of  two  catheters,  inclosed  throughout  tli^i^  ^ 
greater  part  of  tbeir  length  in  a  common  sheath  of  metal.  The  intra-  and  e,\tr^^a 
vesif-al  terminal  portions  of  the  two  catheters  are  exi>osed  at  either  end  uf  tl^*a 
inclosing  sheath.  The  opposed  surfaces  of  the  intravesical  portions  of  tfci^W 
catheters  are  flattened,  so  that  when  in  contact  tlit'  twi>  fftrm  a  cylinder  havii^w/ 
a  donble  curve,  and  numerous  small  eyes  connect  the  inner  surfaces  of  tfc:*^ 
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ixitraresical  portion  with  the  interior  of  the  catheter  itself.  The  extra  vesical 
ortions  end  in  curved  inetal  tubes.  By  means  of  these  cxtravesical  ends  each 
itheter  can  l»e  rotated  inde|iendenHy  iip>n  its  b>ng  axis,  so  that  tlie  intra- 
sica]  pTjrtions  can  be  separated  and  so  rotated  that  each  catheter  eimies  to 
ie  ujion  either  side  of  the  median  line  of  the  instrument.  The  extravesical 
Mirtions  Imve  tips  which  may  l>e  eonneetcd  w^ith  small  rublx^r  tiilx*s  leatling 
t\^-a  vials  for  eolli*ctinfj^  tlie  urine  of  each  eatlieter.  TliC  a>rks  of  the  vials 
perforated  in  twi»  plnces,  one  for  tlie  reccplion  of  the  rnblier  tubes  leading 
^mm  the  catheters,  the  other  for  the  attachment  of  another  rul^ber  tiil>e  leading 
Cf»  an  aspirating  rubU^r  bulb.  Another  essf^ntial  jMirtion  of  tlie  instriiiiient 
t^iAis  of  a  hnifr  lever  with  a  strong  Imndlcj  and  of  a  sha{x:*  seen  in  the  ilbis- 
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The  instrument  is  used  in  tlie  following  way:  The  ]>atieut  lies  in  the 
lithotomy  |Kisitiou,  the  blailder  is  emptied  by  an  ordinary  catheter  and  washed 
elran;  the  double  eatlieters  are  introduced  into  the  bladder  closed;  the  extra- 
ii(*al  ends  of  tlie  eatlieters  are  then  gently  rotated  outward  until  they  nuike 
ith  one  anntlier  an  angle  of  from  a  hundred  to  a  Inmdred  and  ten  dt^grees.  A 
similar  rotation,  of  course,  takes  place  in  the  intravesical  portions,  so  that 
^f*h  catheter  Cfmies  to  lie  n|X)n  either  i^ide  of  the  middle  line  of  the  bhidder. 
Tlip  catheters  are  then  fixed  in  this  pisitirm  l>y  means  of  a  small  spiral  spring 
^^JimrTt ing  the  extravesical  ends.  The  long  lever  is  then  iutrodnci^d  inio  the 
'^tnm  of  a  male  patient  or  into  tlie  vagina  of  a  female,  and  is  tbi'u  attached 
"y  Si  guitabh*  clamp  to  the  common  sbentb  of  the  catlielers.  By  means  uf  a 
'*"*g  spiral  spring  the  rectal  or  vaginal  end  of  the  lever  is  drawn  ratlier  stmugly 
^pu*ard,  »o  that  it  forms  a  ridge  or  fold  in  the  midill*'  liur  of  lljr  IkladdiT  lidween 
^^   ureters,  with  a  deep  pfK^ket   u]»on  either  side;   in  otiier  words,  a   distinct 
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IXTMCjmHTION    INTO    TIO:    PiLAI>l>ER, 


PTshed*  so  that  the  urine  from  one  ureter  eolleets  in  one  pocket,  from  the 
^hcr  in  the  f)oeket  upon  the  opposite  side.  By  means  of  tlie  suction  bulb 
attache**!  to  the  Ije fore- mentioned  Iwittles  the  urine  is  sucked  out  of  the  bladder 
&?lilly  from  time  to  time,  and  is  eolleeted  in  the  two  bottles,  representing  the 
pMuct  condng  from  the  right  and  left  ureters  respectively.  Although  the 
wttcription  of  the  instruuTent  is  difficult,  the  illustrations  render  the  method 
of  itis  o|>eratiun  entirely  plain,  and  its  use  is  extremely  simple.     In  the  hands 
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of  a  number  of  observers  the  mstninient  bas  given  very  satisfactorv  tpbwX 
During  its  use  the  ettieienev  of  the  ajiparatus  may  l)e  ilelerminc^d  bv  inject i 
a  small  amoimt  of  ei>h.ired  fluid  into  one  catheter.     The  instrumenta  of  Lu; 
and  of  Cathelin  are  very  hi*!;lily  reeounueiidod  by  Ilartiiumn  and  by  fiuyo' 
re^speetivelv.     The  in.struuient  uf  Luys  consists  of  a  eomhination  of  two  eatliete^^. 
shaped  tuljes  side  by  side;  l>et\veen  theiu  is  a  metal  partition.     On  the  conea^ 
surfaee  of  the  intravesieal   portion  of  the  instnioient  there  is  a  little  chat 
so  arranged  tliat  by  tightening  it  it  eonies  to  f«inu  the  chord  nf  an  arc,  tbi 
filling  out  the  concavity  of  the  eatheter.     The  entire  middle  partition,  ineh^   j^ 
ing  the  chain,  is  covered  by  a  thin  tube  of  India  rubber,  and  wbf n  the  eh^^  •- 
is  tightened  a  thin  sheet  of  India  rnhljer  in  spread  o^it  within  the  Uadder    ^ 
the  cliaiii  in  su*'h  a  manner  as  to  cause  n  uiedinn  partition  sepaniting  one  h  ^^u 
of  the  bladder  from  the  otlier.     The  instrument  baving  been  introduced        - 


-v:'?^ 


Pio.  87. — Urinary  Seoreoator  of  Lutr  Intropui-kd  iPtfro  the  Bladder. 


The  centfml  dis] 


tlie  bladder  and  the  partition  created,  the  urine  is  collected  separately  by 
two  catbeters  from  either  side.     I  have  lunl  this  instniu^ent  used  uptiu  a  num-^ 
Ijer  of  my  own  cases  in  the  bos])ilal  witbuut  very  satisfactory  resuUs, 

In  iSurgt:'ry\  (Jifnevology,  and  Obslrirics^  Uecciulier,  IIIOH^  B.  S.  Barringer 
— "  The  Comparison  of  tlie  Total  Urea  Excreted  by  Each  Kidney  in  Surgic^ 
Diseases  of  These*  Organs  '* — reports  forty  cases  in  which  he  used  the  Luys 
separator  with  satisfactory  results. 

The  instruuK^nt  of  Cathelin  seems  to  lie  constriu^led  upon  more  correct 
principles.  It  consiata  of  a  catheter-shaiied  metal  instrument  divided  into  two 
separate  tubes  Ity  a  metal  partition,  having  each  a  separate  orifice  at  the  junc- 
tion of  tbe  atraiglit  with  the  curved  portion  of  the  catheter  shaft.  A  slit  or 
groove  exists  on  the  convex  surface  of  the  curved  portion  of  the  instruxneDt 
from  which  a  loop  uf  spring  wire  may  Ije  extruded   to  any  desired  extent,, 
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according  to  the  capacity  of  the  individual  bladder  previously  determined  by 

the  injection  of  water.     The  wire  loop  is  covered  by  a  thin  layer  of  India 

rubber,  which  is  stretched  over  it,  thus  forming  a  complete  diaphragm,  which 

separates  the  bladder  into  two  equal  parts  (see  Fig.  88).     An  eye  exists  on 

either  side  of  the  instrument,  through  which  a  slender  silk  catheter  may  be 

introduced  into  the  corresponding  portion  of  the  bladder,  and  the  urine  col- 


FiQ.  88. — Urinary  Segreoator  of  Cathelin. 

lected  from  either  side.     The  instrument  is  highly  recommended  by  many  sur- 

^ns  who  have  used  it     It  possesses  the  advantages,  according  to  its  inventor, 

*>f  painlessness,  and  the  fact  that  the  size  of  the  rnbl)er  diaphragm  may  be 

varied  to  suit  the  capacity  of  the  individual  bladder.     At  the  present  time 

tW  instrument  enjoys  in  New  York   a  very  considerable   ix)pularity.      The 

lustrunient  may  be  used  in  a  very  small  bladder. 


CHAPTER   XI 
CONGENITAL  ANOMALIES  OF  THE  KIDNEY  AND  URETER 

During  ombryonie  life  arrested  or  faulty  development  of  portions  of  the 
geni to-urinary  tract  eventuates  in  anomalies  of  the  adult  kidney  and  ureter. 
These  are  of  rather  frequent  occurrence  and  great  practical   interest  to  the 
surgeon.      No  serious   surgical   j)rocedure  n]xm   the  kidney   can   be   properly 
undertaken  Avithout  giving  the  possibility  of  such  variations  from  the  normal 
due  consideration.     It  is  important  that  the  character  and  frequency  of  theses- 
anomalies  should  be  known  to  every  surgeon,  and  since  the  variations  occur  asF 
the  result  of  faulty  or  arrested  development  in  the  embryo,  and  appear  in  tlie^ 
adult  as  correlated  variations  of  definite  types,  they  can  only  be  ])roperly  imder- 
stood  by  a  study  of  the  development  of  the  genito-urinary  tract.     The  recenr 
work  of  Dr.  George  S.  Huntington,^  Professor  of  Anatomy,  Columbia  Univer- 
sity, in  this  field  has  done  much  to  render  clear  the  mode  of  production  am' 
correlation  of  anouialies  of  the  kidney  and  ureter.     Through  his  kindness  IT 
am  ])ermitted  to  quote  from  one  of  his  lectures  on  this  topic,  and  to  reproductp 
his  diagrams  and  drawings. 

mSTORY  AND  DEVELOPMENT  OF  THE  KIDNEY  AND  URETER 

A  brief  outline  of  the  history  and  development  of  that  portion  of  the  genito^ 
urinary  system  which  concerns  us  here  is  as  follows: 

The  permanent  or  metanephric  renal  system  arises  first  as  an  outbud  from  nea'J 
the  cloaeal  termination  of  the  primitive  amniote  pronephric  duct,  which,  subset 
quently  ])eeoming  associated  with  the  mesonephros  or  Wolffian  body  as  the  Wolfiiar  j 
duct  for  a  considera])le  period  of  eni])ryonic  development,  is  finally  destinetl,  aftt^-^ 
sexual  dilTerentiation,  to  ])ecome  connected  with  the  male  sex-gland  as  its  eflTereir  J 
duct  and  to  ])e  carried  into  the  adult  organization  of  the  male  as  the  canal  of  tlr  J 
epididymis  and  vas  deferens,  wliile  in  the  female  it  undergoes  degeneration  an^J 
disappears  with  the  exception  of  insignificant  embryonic  remnants. 

Fig.  89  shows  in  schematic  reproduction  the  general  embryonic  field  involves 
in  the  subsequent  development  of  the  Wolffian  and  metanephric  renal  systems.  TIJ^ 
intestine  terminates  in  a  blind  end,  the  caudal  gut;  the  immediately  precedii^* 
enlargement  is  the  primitive  cloaca,  while  from  the  ventral  cloacal  wall  procet^^- 


•  Reprinted  from  "The  Harvey  Lectures,"  Series  II,  1906- W.    Copyright,  1908,  by  J. 
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tbe  allantois,  Tlie  cloaca  and  alkntois  are  to  share  in  the  development  of  the 
IjlaJder.  urachus^  and  urethra,  and  the  changes^  are  initialed  by  the  establishment 
^£  a  connection  between  the  me,sonephrie  or  Wolffian  diift  and  the  elojica,  the 
apeBi^g  being  i^itwated  in  the  lateral  eloaeal  wall  nearer  the  ventral  nridliiie  and 
^ipproxiniatelj  midway  between  the  cephalic  and  eaudid  end  of  the  eloaea.  The 
duct  l>ean?  no  relation  to  the  alhintoii^.  In  human  end>ryos  of  about  the  fourth 
wec)^  (4.'}  mm.)  the  cloaca  reaches  the  highest  sta^^e  of  its  development  and  is  very 
<*gpacioiis.  Subseijiiently  the  tloacal  space  diminishes,  l>eing  assigned  ventrally 
to  the  bladder  and  allantois,  dorsal ly  to  the  gut,  by  the  descent,  from  the  cephalic 
mde  cauclnd  of  tlie  sharp  fold  at  the  in- 
t€6ii^^  entrance. 


Int 


Aniifilois 


Wolff lui  duct 


AltAivtms 


f  Raiuil  Bud 


Qoaca 


WiO.     ^^.— SciTr:if  A  or  Early  J^taor  of  Cloacal 

^''^I^lllfATlON^     /ITST      BEFORE     WtlLFFiAN      tllTcT 

tm.  .^^  Rlachcd  the  Cloaca,     (Human  ciiibrj-o 


Fia.  90. — Schema    of  Cloacal    Developmknt, 
Ai'-^Kit   Entrance    of  Wolffian    Ditt    ano 

OhIUIN      n¥     RkNAL     UvU      from      ITH     t>(>RHAL 

Wall.     (Human  embryo  of  about  5  mm.) 


l^ig.  IHi  shows  the  entrance  of  the  WoltTian  duct  into  the  cloaca  and  the  first 

Qtl  i  merit  of  the  permanent    hind   kidney  or   metanephros.     This   organ   dcveh>|js 

aa.n  outgrowth^  the  rcmi!  bttd  nr  renal  hlmiema,  from   the  dorssd   widl   of  the 

Icativ^aJ  end  of  the  Woltiian  duct  near  the  latter s  termination  in  the  cloaca.     The 

renal  bud  extends  at  tirst  dorsad  and  slightly  liderad   to   tlie  terrniimtion  of  the 

tWoLftian  duct,  then  passes  on  ils  mesal  aspect  and  ^tows  from  here  cephahid  into 
ite    indiiTerent  mesoderniic  tissue  lying  ventral  to  the  aorta.     Tlie  blind  extremity 
ot    the  renal  bud  divides  into  a  cephalic  and  caudal  branch  and  heeouM^s  covered 
bf    a  uiass  of  specializi'd  uiesodrrtua!  tissue,  the  renal   nuHrnvhijttH'.     The  primary 
ottt^owth  from  the  \V(»ltlian  iluel   represents  the  future  ureter,  the  point  of  hifur- 
cati^ai  the  adnlt  pelvis  of  the  duct,  and  the  upfier  and   lower  priuiary  ernlirvonie 
kandies  furnish  the  adult  cephalic  aud  caudal   primary  cidyees  or  the  si-roudary 
divUions  of  the  main  pelvis.     The  dilTerentiatcd  and  specialized  mesorlrrmal  tissue 
of  the  renal  mesenchyme  yields  in  general   part  of  the  parenchymatous  excretory 
system  of  the  adult  organ. 

Fig.  91  shows  the  reduction  of  the  eloacal  space  by  the  desei'nt  of  the  lateral 
hlds,  the  development  of  the  urinary  i>ladder  from  the  cepjhalic  and  ventral  por- 
tion of  the  primitive  cloaca,  still  carrying  the  implantation  of  the  allantoic  duct 
forachus),  and  the  more  complete  separation  of  the  hind  gut  fnmi  the  genito- 
urina^ry  tract.  The  Woltfian  or  mesonephric  duet,  and  the  ureter  or  ractanephric 
74 
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duct,  still  open  by  a  short  common  segment.     The  distal  end  of  the  renal  bud 
shows  the  primary  division  into  a  cephalic  (yellow)  and  a  caudal  (green)  branch. 


AUtntoit 


Kidnej 


KSdaer 


Fio.  91. — Schema  op  Terminal  Sproutino  of 
Renal  Bud  into  Cephalic  and  Caudal  Pri- 
mary Branches.  (Human  embryo  before 
10  mm.) 


Fio.  92. — Scbema  of  Ursteric  and  Wolffian 
Duct  Relations  after  Inclusion  op  their 
Primitive  Common  Terminal  Segment  in 
THE  Cloaca.  The  ureter  passes  to  lateral  side 
of  duct  and  gains  a  separate  cloacal  opening. 
(Human  embryo  of  about  14  nmi.) 


Kidney 


In  Fig.  92  the  segment  common  to  the  WolflBan  duct  and  ureter  in  the  early 
stages  has  disappeared,  having  been  taken  into  the  expanding  ventral  cloacal  com-  - 
partment  from  which  the  bladder  and  geni to-urinary  sinus  are  derived.     The  two^ 

ducts  thus  acquire  separate  and  distinct  open — 
ings.  The  ureter  passes  laterad  to  the  WolffiaiM: 
duct  and  enters  what  is  to  become  the  futures 
trigonal  angle  of  the  bladder  a  little  in  advance* 
of,  or  cephalad  of,  the  termination  of  the  Wolf—" 
fian  duct.  The  latter,  as  future  vas  deferens^ 
descends  further  caudad  to  empty  into  tlia'  j 
portion  of  the  tract  destined  to  furnisli  th»  j 
prostatic  urethra.  At  first  the  openings  o^ 
the  ureter  and  Wolffian  duct  are  close  to  eac-r 
other,  in  the  relative  position  indicated  in  tli-  m 
schematic  figure.  Subsequently  the  narrow  in^' 
terval  separating  the  two  openings  enlarge&r 
possibly  due  to  an  unequal  growth  of  the  blad^ 
der  segment  involved,  or  to  a  descent  of  tli^r 
genital  ducts,  the  ureter  terminating  at 
iNG  OF  Renal  Bud  into  Cephalic  and   jjjgj^  j.  ]      i  ^^d  more  laterally  in  the  trigonf^ 

Caudal  Primary  Branches.    (Human        ^  i        ,       ^rr  t 

embryo  before  10  mm.)  angle  of  the  bladder,  while  the  Wolffian  due- 

descends  caudad  and  mesad  and  ends,  as  tli^ 
ejaculatory  duet,  in   the  floor  of  the  prostatic  urethra.     The  entire   tract  ca 
therefore,  after  this  stage  has  been  reached,  be  divided  into  the  following  se^5 
ments : 

1.  Allantoic  duct,  urachus. 

2.  Urinary  bladder,  receiving  the  metanephric  duct  (ureter). 


Urino-s*nital 


Fio.  93. — Schema  op  Terminal  Sprout- 

[alic  and 
(Human 
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3.  Trethra,  in  the  narrower  sense,  from  the  t(?nniiiatiop  of  the  bladder  to 
the  point  of  entrance  of  the  mesonephnc  (Wnlffiiio)  duct,  into  tlie  prostatic 
ttfethra. 

4.  Genito-nrinarv  sinus,  or  urethra  in  tlie  wider  sense,  from  this  point  on  the 
common  exeretory  canal  of  both  runiil  and  sexual  duets. 

These  changes  are  inflicattnl  seheirriitieull\'  in  Fig.  93.  The  cloaca,  as  such,  has 
dMpfK'ared,  tlio  hind  gut  having  Ijeconic  entirely  separalc<l  from  the  ventral  or 
urogenital  division.  The  descent  of  Iho  testes  would  carry  the  vas  deferens  in  the 
trpical  arch  across  the  ureter*  between  the  bhidder  wall  and  the  terminal  segment 
of  the  kidney  duet.  The  urrter  al  its  cephalic  extremity  has  expanded  the  point 
rf  it^  primarj'  branching  into  tin*  dilatnliou  of  the  adolt  pelvis.  Hie  primary 
cephalic  and   caudal   braneht's    {[iriuiarv    calyees,   scromlary   |M'lves)    show    further 

auil    lie  t^udii'^Jded    in   the   mass  of   the 


W^l^  the  secfiiidary  or   terminal   ealvin-? 
diffi'Tentiateil  renal   meseiuhvme. 


\, 


'JH 


M   A 


t  s  r 

z^'^Htiron&TRTfCTtos  Ainr.u  Huhs'h  M^:TlfoD  of  (^AnnAL  Knt*  of  Cat  Kmbryq  of  fl.S  mm.  X  50. 
"<Ji,«,kj..  iT^:.. — ,:*..  M„»..i..-i.  _:...!  I* KT..   oiiit.      .     a..-*..       t^    Right  pcist-curUiiiaJ  vd II. 

ii  Hi  Iff  act?  of  tU^^tal  t*iiJ  of 

_ _..     ,.    , ,    , ,     -. .,.   „-.Uum   rigtit    fKwt-i^ardinal 

^^^  A.  Cnuclut  fx*U*  id  ri^ht  kitliiey.  i.  rtiiulal  palv  uf  Ic/i  kiilripy.  ;.  R.  uiiitiilicul  A,  t,  L. 
^'*^'flfcid  A,  I,  Durt  of  allEitntoiH,  in.  Intt'«tiTie.  w.  HJaflik^r,  o.  CVuiunuii  tfriiiiTia.1  segment  tjf 
'^•^jtw|iltHe  (Wolffiani)  iiiitl  miMniiejthric  {urHvt}  itufts,  p.  Ri'imiuiit  of  cuiiiK.'clian  bftwwn  vent- 
^*tuj  ilonMil  (int**?*tlit»l)  cKmail  dhi^ikirLs^  e*,  c.  *\Stulk  *jf  iLlliiiituis."  q.  Caudal  gut.  r,  L^ft 
^'^pf.     «.  Right  ureter. 


^l-^llEpOJISWrRTTCTTfiN   Al^rKH   BoHN'h  M^:TlfOD  f>F  (^AFnAL   KnT*  OF  CaT   KmB 

^  <^Umbi»  I'niversity  MnrphuJfjgieal  Must*uiii,  Nu.  3101.)  ^i.  Aurta,  5.  Ri( 
»  J^^'pJmlii!  pole  of  left  kidnfj'.  d.  Cephalic  imjIp  of  right  kidi*ey*  e.  Cut  hi 
^M  Wnlffian  body.     /.   R.  nit's^iiin^^phrit':  (WfjUfuiti)   (fm-t.     tf.  Aut.   tliviMt* 


%.  94  shows  in  prnfde,  viewt^l  fmrn  the  ritrht  side,  the  plastic  reconstruction 
^  tW  early  development  of  the  ]>ermanent  kidney  in  a  cat  endtryo  of  G.H  mm. 
^piifiini  50  diameters,  in  a  stage  corresponding  to  the  schema  of  Fig,  1>1.  The 
^4t  Wolffian  body,  still  a  very  volominons  organ  in  this  stage,  is  shown  divided 
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near  its  caudal  extremity  to  exhibit  the  renal  metanephric  bud  situated  on  i1 
mesal  aspect  and  ventrad  of  the  aorta.  The  ureter  appears  as  an  outgrowth  froi 
the  dorsal  wall  of  the  Wolffian  duct  near  its  cloacal  termination^  turning  dorsa 
to  its  engagement  in  the  mass  of  the  renal  cellular  mesenchyme.  Wolffian  duct  an 
ureter  possess  a  short  and  relatively  wide  terminal  segment^  already  in  the  process  c 
opening  out  to  be  included  in  the  genito-urinary  sinus.  The  end  gut  is  still  coi 
nected  with  the  cloaca  by  a  narrow  channel,  formerly  described  as  the  "stalk  c 
the  allantois,"  but  the  separation  of  the  primitive  urogenital  and  intestinal  con 
partiiients  of  the  cloaca  has  nearly  been  completed.  The  greater  part  of  th 
ventral  and  cephalic  cloacal  division  has  been  devoted  to  the  formation  of  tli 
urinary  bladder,  prolonged  at  the  vortex  into  the  allantoic  duct  (urachus).  Th 
umbilical  (hypogastric)  arteries  cross  the  ventral  division  of  the  post-cardinal  vein 
and  laterad  to  the  caudal  pole  of  the  Wolffian  body  and  its  duct,  to  converge  fror 
each  side,  with  the  urachus  between,  toward  the  umbilicus.  The  ureters  are  stil 
connected  with  the  ventral  surface  of  the  renal  buds.  The  kidneys  at  this  stag 
lie  close  togetlier,  their  mesal  surfaces  only  separated  by  a  slight  interval  of  indii 
ferent  pre-aortic  mesodermal  tissue.  Subsequently  they  grow  cephalad  and  dorsac] 
carrying,  of  course,  the  ureter  with  them  in  the  same  direction,  and  pass  back 
ward  in  their  ascent  to  their  final  position  on  each  side  of  the  aorta,  between  thi 
vessel  and  tlie  post-cardinal  veins.  At  one  time,  therefore,  after  the  kidney  pro]K: 
has  penetrated  the  cleft  between  the  aorta  and  the  post-cardinal  veins,  the  uretei 
lie  dorsad  of  the  latter  and  emerge  between  them  and  the  aorta  in  passing  caudii 
and  mesad  to  their  termination. 

Subsequently,  with  alteration  in  the  great  abdominal  veins  leading  to  the  esta'" 
lishment  of  the  usual  type  of  the  placental  post-cava,  the  new  channels  form  dorse 
to  the  ureters,  thus  freeing  the  ducts,  the  terminal  segments  of  the  sex  veins  aloa 
remaining  as  indicating  the  original  pre-ureteric  position  of  the  primitive  po^ 
cardinal  veins.    The  changes  in  the  venous  relations  of  the  metanephros  and  uretc 
as  well  as  the  early  close  apposition  of  the  renal  buds,  will  concern  us  present: 
in  considering  some  types  of  congenital  variation  depending  upon  fusion  of  t 
two  kidneys.    The  path  of  the  so-called  renal  "  migration  "  is  probably  to  a  cert« 
extent  determined  under  nonnal  conditions  by  the  shrinkage  of  the  Wolffian  l)mli 
these  massive  organs  of  the  earlier  stages  affording  by  their  atrophy  and  degen«i 
ation  a  line  of  less  resistance  to  the  advance  of  the  permanent  kidney.     In  pa- 
also,  this  "  migration  ''  of  the  kidney,  while  finally  locating  the  organ  in  its  p— 
manent  position  in  the  upper  lumbar  region,  must  be  interpreted  to  some  exte^ 
as  the  expression  of  unequal  embryonic  parietal  growth,  producing  a  relative  (^ 
placement  of  the  kidney  cephalad.     A  process  of  this  kind  is,  of  course,  subj 
to  irregular,  arrested,  or  misdirected  development  from  various  causes,  which 
can  properly  regard  as  the  primary  etiological  factors  of  many  of  the  congenm 
displacements  and  fusion  variations  of  the  kidneys  presently  to  be  considered, 
continue,  however,  in  the  first  place  with  the  embryological  conditions  respousE 
for  certain  variants  of  the  ureteric  ducts,  we  find   the  developmental  stages 
the   mammalian   type  just   described   well   illustrated  by   the   adult   organizati^ 
of  the  corresponding  structures  in  some  of  the  lower  vertebrates.     Any  number  < 
examples,  showing  all  possible  stages  in  the  process  of  final  assumption  of  th 
mammalian  form  of  the  genito-urinary  tract,  can  be  cited  as  illustrations  drawi 
from  the  comparative  morphological  standpoint. 
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Eiiihrvologically  the  variatimis  of  tin*  kiihiov  ami  nn'trr  iimy  Itc  i^oiippd 
urnlff. 

1,  Variations  in  the  ureter. 

t  Arrest  of  the  dcvelopmeiit  t^f  \hv  Vn\uv\\  mmj^Iele  or  jnirtial. 
'i  VariatioiKs  in  in  ignition. 
4.  Fiisir»n  variahons. 

(1)  Variations  in  the  Number  and  Termination  of  the  TTreters.^ — AriHnig  rlie 
iidht  JDffTPsting  ant!  iiii|xtr!ant  Viiriiiliont%  in  the  genito-iirinjtrv  trjul  nrv  HnKse 
atftTting;  the  n retort. 

The  fn]  hi  wing  congenital  anoinalie.s  sire  ohservej  : 
Double  ureter  wifli  tdinMriiial  i>]tertiiig. 
(a)  In  the  hhtdder,  in  lui  ahiinnnal  ixj-sitinii^  with  a  narnnv  nrftiee,  nr 
(ft)   In  the  prostatic  uretliriL 
(r)    In  tlie  ejaoulatory  duet,  scnunal  vesiele,  or  va?s  iU'tV-reiis. 

Uretisr  It 


Vmtr  IV 


LretffJii 


I'rprer  I 


^I'relpr  1 


Vret«rtn 


Ireler  II 


Ureter  T\' 


^%^ 


Arirti  Hi-man.      Bilatt'nil  complete  lircteric  rf^Iuplicjilion.      Bltiildrr  nini  uroKlatc.      Vt-nlral 

iColunibiA  lffiiv«*rsity  Mtirphologieal  Mtitieuiii,  Nw.  2U29.)     a.  Opening  of  i»rtj«it»tic  titricle. 
>ntnous  urethra. 


In  the  following  (piotiition  from  Ilnntingtoii  the  innilo  of  pruduetion  of 
^veral  uf  these  variatinns  is  elearly  exfilained.  Practieidly  tlio  sulijeet  is  so 
itiifxjrfant  that  I  l>elieve  no  apology  is  ueetlud  for  reprodueing  hia  remarks. 


U 
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Permit  me  now  to  pmceed  at  onci?  to  tlio  demoni^tration  of  a  typical  adult 
human  variation  of  the  ureters,  which  illustrates  one  of  the  posi?ihilitiei;  includefl 
within  the  eomnion  developmentat  s^cheme  already  outlined  and  on  the  hand  of 
which  we  can  at  the  same  time  consider  certain  minor  and  less  extensive  ureteric 
variation.^  produced  hv  disturbanees  jii  the  noruml  ]*rocess  of  developnient. 

Fig.  95  shows  the  ventral,  and  Fig.  90  the  dor.^al  aspect  of  tlie  bhidtler,  prostate, 
vasa  deferentia,  seminal  vesicles  and  ureters  in  an  adult  !nale  subjeet,  forty-eight 
years  of  age,  and  Figs.  M7  and  !»8  illustrate  schematically  the  arrangement  of  the 
variant  duets  of  the  two  sides. 

Each  kidney  in  this  individual  gives  rise  to  fwo  disHuel  ureters,  one  proeeed- 
ing  from  the  cephalic,  the  other  from  tt\u  caudal  portion  of  tlie  gland.     Each  of 


Ureter  n 


Uitjusf  rv 


Ureter  1  - 


■Uret4?rIIl 


o 


Fto.  9«B. — Sami:  Pheparatiox.     Dorsal  view.     a.   Left  seralniil  veaicle.     h.   Prostate,     r.  Meinbranoi»=^^ 
urethra,     d.   Bladder,     e.  Right  fieminal  vesicle  deflected  to  show  course  of  variant  ureter. 


1 

\ 


the  four  resulting  ducts  remains  completely  distinct  throughout  its  entire  eonr^,.^ 
terminating  by  a  separate  orifice  and  thus  furnishing  four  separate  ureteric  eom^ — ■ 
munications  with  tlie  genito-urinary  tract,  | 

The  ducts  proc-eetling  from  the  left  kidney,  ureters  I  and  II  of  the  preparation—^ 
and  in  the  schematic  Fig.  97,  empty  into  the  bladder,  ureter  I,  from  the  caudal- 
portion  of  the  left  kidney,  opening  at  llu?  left  angle  of  a  somcwhjit  distorlt^J  tri— 
gone^  ureter  11,  draining  the  cephalic  portion  of  the  gland,  teruiinating  in   lhi» 
dor&al  vesical  wall  farther  distad  and  nearer  the  urethral  orifice. 

Ureter  III,  from   the  caudal  portion  of  the  right  kidney,  opens  at  the  riglil 
trigonal  angle.     There  ib  a  well-marked  torujs  interuretericns  between  the  ve&iq 


I 


Fio.  9fi. — Schema  or  Uretkhic  ano  Wolffian 
Duct  Relations  on  Rioht  Sidk  of  Fhj.  95. 


T^^* — ScMCMA  or  Unirrtiiir  and  Wo^rriAN 
**1^CT  Relations  on  Left  Side  or  Fic,  95. 

Irne.  Below  this  level  the  modeling  and  general  macrnseopie  i^tnieture  of  the  tri- 
Sonal  areu  is  normal,  exeept  that  the  double  vesical  ureteric  openings  of  the  left 
^<3e  have  elongated  the  left  trigonal  line  and 
^^ve  thus  produced  an  oblique  dis^tortion  of 
^*^«  entire  field, 

iTreter  IV,  draining  the  cephalic  jK>rtinn 
^'  the  right  kidney,  passes  lateiad  to  tlie  ain- 
I*^lla  of  the  va&  deferens,  hetwcen  the  fundus 
^^  the  bladder  and  the  right  &eminal  vesicle, 
'^  the  upper  border  of  the  prostate,  penetrates 
r**^**!  bo«i)'  on  the  lateral  asjject  of  the  ejacii- 
■^toiy  duct,  and  emptier  in  common  with  the 
*«tter,  in  the  floor  of  the  prostatic  iirethra,  on 
^tie  right  lip  of  the  entrance  into  the  prostatic 
utricle. 

The  variation  just  detailed  calls  for  anah 
I  ysi^    and     interpretation     on     the     following 
^^ature» : 

1,  Increa^     in    the    number    of    kidney 

2,  The  separate  vesicle  orifices  of  the  two 
^^ter?  of  the  left  side, 

3,  The  termination  of  one  of  the  two  right 
ureters  in  the  hhrdder,  while  the  second  canal, 
*t»  asBociation  with  the  sexual  duet,  empties 
^Qto  the  prostatic  urethra. 

L  Increase  in  the  N"umbkr  of  ITretehs.^ — Partial  reduplication  of  one  or 
l)c»tli  ureters  Ia  very  commonly  observed  aa  a  variation  in  the  human  subject,  and 


Flo.  99.— Right  Adilt  Hitman  Kiuney. 
Corropion  fjf  nrrter  and  rrnal  vein. 
Dorsiil  view,  ((olutiibin  l*iiiv'craity 
Morphological  Miiaeum^  No.  2t05.) 
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opcurs  tiornirilly  in  some  of  the  other  mammalia.     In  most  instances  the  two  canak    : 

Orot'eed  panillt'l  to  earli  othor  from  the  renal  hilmn  caiuiad  for  a  lon^rer  or  shorter 

lietance   antl    then   unite    into   a   single   duct   whiih    enters    the    bladder    in    the    i 

iFual  manner  by  a  swingle  orifice.     Very  frequently  the  reduplication  of  the  ure- 

r  modifies  more  or  less  extensively  the  structure  and  arrangement  of  the  |)elvis 

it   primary   calyLes.      I'sually    the    lower   of   the   two   ducts   is    the    more   capa* 


Ficj.    10(J. — AiK'KT    iliMvv    KinxEVs,      Tiirr,inf>lHt'    tinilaicTal     ,  rf><luplicfttiiin.     Comnision   of 

ripht   arnl    left    urptcra'of   unu   imiiviihuil.      Duryal    view.      (iuJiixnbia    Univemty    Morphological 
Muiscuin,  No.  952,) 

dons  and  di'velops  the  jwlvig,  as  in  the  corrosion  preparation  shown  in  Fi«r.  J>^, 
although  the  reverse  may  he  the  ease,  as  in  the  left  side  in  the  jireparation  sliown 
in  Fig.  ]()(>. 

In  Fig.  01),  a  rorrosion  preparation  of  the  right  adult  human  kidney  and  renal 
vein,  the  urekT  presents  a  slight  de^ee  of  reduplication,  the  two  duets  uniting 
into  a  single  canal  shortly  after  leaving  the  renal  hilum.  The  cephalic  duet,  drain- 
ing the  upper  kidney  region,  is  of  greater  caliber,  but  nearly  uniform,  without  dis- 
tinct pelvif  dilatation.  The  caudal,  shorter  and  narrower  ureter  drains  the  middle 
and  lower  portion  of  the  gland,  and  carries  a  large  ])clvis.  The  calil>er  is  niarkedly 
constricted  just  before  union  with  the  cephalic  canal,  and  the  pelvic  dilatation  may 
be  n!ididy  devcloi>cd  by  reason  of  this  condition,  in  the  sense  of  a  slight  hydro- 
nephrosis. 
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Fija:,  100  16  rc'prmluLi't]  from  a  corrosion  preparation  of  both  iirolers  in  th*?  same 
inilnidaal.  The  left  kidney  presents  typical  normal  ri'lations  nf  the  duct.  The 
nn^k  ureter  possos^^es  a  uniform  and  moderately  dc^vcffvped  pelvis,  wliieh  carries 
the  tvpieal  cephalic    and   caudal    main    branches    (seeondaiy    pelves   or   primary 


BUtSdcr 


K/dnty 


Bladder 


^s^ 


\}t^^ 


Id 


Kidney 


I  at 


lat 


moAcm/ 


Qoaca 


m  I^L— ScireatA  or  IliiOREr.a  of  Ureteiiic 
Ekduplication. 


Ftu 


XOltt. — ^Hc'HKMA    OF   rOMPLfTTE    I'^RETERJC 
R  E  1>U  PJ.  I C  ATI  O  N , 


Allan  tola 


^X^tc'i^ 


Kidney 


Additkcid  Eciuil  dement  J 


.  Bladder 


i^a'tfiv),  which  in  turn  are  ]ir(»vidrd  wilh  tlie  usual   nuud^er  and  arraui^'enu'iit  of 

t'»f  <lirMer  of  terminal  or  jieefuidary  ealyees.     As  is  <piite  usual,  the  eaudal  of  \]w 

f^<*  t>ranche.'5  of  tlie  primary  pelvis  is  the  larp^r  and  tarries  a  greater  lunnher  rjf 

^ittndarv  ealyci's.    The  left  kidney  of  thi.-*  individual  prvc  rise  to  two  ureters  which 

"fifffl  into  A   single   duet    near   the 

^^':mmg  of  the  lower   third   of  the 

^ffttrt^  canal.      The    corrosion    shows 

tkit  the  cephalic  one  of  the  two  ure- 

tm  iv  the   main   excretory  canal    of 

^<?  jK:iAiid,     The  pelvis  and   tlie   j>ri- 

aiar)*  and  secondary   derivatives   are 

annii^ed   typically   and   are   of   sutH* 

cifrU  iiize  and  number  to  account  for 

A  normal   kidney.     The   caudal   ami 

witiller    ureter,    draining    the    low^r 

j  I»^ile  of   the    kidney,    appears    an    an 

[ificlitional  out-bud,  carrying  a  cluster 

'  f^i  feUpemujnerary    terminal    calyces. 

If  re  recall  the  facts  previously  con- 

jiidered  in  connection  with  the  devel- 

[ojniient  of  the  primitive  metanephric  renal  bud  from  the   terminal  part   of  the 

I  Wolffian  duct  (Figg.  90,  91,  0!?,  and  93)  it  is  not  dillicult  to  recognize  that  tliese 

|in*tanee«  of  partial  reduplication  of  the  ureter  are  to  Ije  interpreted  as  exaggerattnl 

fnnuB  of  the  normal  emhryonal  type^  in  which  the  terminal  sprouting  into  main 

ephalie  and  caudal  divisions  (Figs.  91,  92,  and  93)  has  begun  earlier  than  usual, 

'at  a  point  farther  eaudad  and  nearer  the  beginning  of  the  renal  out-lnid  from  the 

wail  of  the  Wollhan  duct.   We  have  seen  that  normally  the  main  renal  bud  represents 


Int. 


Fm.  102.— ^Schema  Illusthatino  Dkvku-ipment  of 

AnUlTlONAL    TliJRI*    !?ENAL     LlEME.NT,     Pos.SlBLK 
iNTEHMttiTATION  cjF  RjOIIT   L'llETEIt  f>F    FtCi.   iOO, 
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IB 


the  future  ureter  proper,  that  the  point  of  its  terminal  division  into  a  cepl 
caudal  sprout  forms  the  site  of  the  future  pelvis,  while  the  primary  divii 
resixmsible  for  the  typical  dichotomous  derivatives  of  the  primary  pel^ 
the  priiimry  talyces  or  secondary  pelvct;,  which  in  turn  develop  the  on 
forming  the  tcrniinal  or  secondary  calyces,  receiving  the  collecting  tuhules  (! 
If  now  the  point  of  jjriniary  firanchin*^  of  the  bud  is  moved  farther  can 
nearer  the  junction  of  the  nictanephric  outgrowth  and  WolHian  duct,  the  U 
segment  of  the  l)ud,  furnishing  the  adult  ureter  proper,  will  be  shorter,  the 

divisions  eonsecjuentl; 
extending  as  double  ' 
variable  distance  hej 
renal  hilum,  and  la 
the  modifications  of  t 
structure  and  its  dl 
a  1  rea  dy  me n  t ioned . 
the  schema  of  Fig,  , 
dotted  line  between  | 
a  lie  and  tfic  caudal 
branches  of  the  nonti 
is  prolonged  caudad 
C  ureteric  stalk  of  tl 
bud,  as  indicatirjg  I 
along  which  earlier 
ing  will  lead  to  one  of 
ous  degrees  of  redupli 
the  ureters,  Thys,  i^ 
minal  bifurcation  it 
established  at  the  | 
the  resulting  adult  c 
[u  will  be  the  one  seen 
DO,  where  two  short 
leave  the  kidney  to  ui 
a  single  canal  a  st 
tance  caudad  of  thi 
If  the  branching  haflf 
appeared  when  the 
reaches  the  level  of  ^ 
the  resulting  reduplic 
the  adidt  ureter  will 
extensive  and  carrid 
to  the  vesical  end  of  t 
while,  if  the  ont-hud  i 
from  its  very  incepi 
the  point  C,  wliere  it  starts  from  the  Wolffian  duct  (schema,*  Fig.  101, 
possil)ility  is  established  of  a  coin]jletcly  donbfed  ureter  with  two  separati 
openings  (as  on  the  left  side  of  the  preparation  shown  in  Fig,  95,  r/.  infrm 
reduplication  of  the  duct  down  to  the  bladder,  union  of  tlie  two  canals  { 
intramural  segment  and  hence  a  single  vesical  ureteric  orifice. 


Fia,  103. — LuTRA  Canadensis^  Otteh.  Lpft  kidney.  In- 
jected. Formalin  prpparation.  (CV>himbia  UniversUv  Mil- 
ecum,  No.  32. "i I.)  A.  PostCAVa,  B.  Renal  vein.  C.  kenal 
artery,     D.  5Iultipie  ureters  emer^ng  from  renal  hilum. 
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Tliis  interpretation  would  acenuiit  for  the  greater  number  of  ordinary  instances 

of  double  ureters.     In  the  light  of  ilie  preparation  shown  in  Fig.  100,  however,  we 

m[\A  admit   a   second   type  of  ureteric"   reduplication   in    wtiieh   tlie  second   canal 

njpri^^fntj*,  not  an  abnormally  low  or  early  bifurcatin  of  the  main  renal  bud,  but 

u  additional  tliird  bud  derived 

fmiii   tfie   same.     Thu.*    in    the 

If  ft  kidney  shown  in   Fig.    100 

ibr normal  structure  of  the  nuiin 

(cephalic)   ureter,  with  its  per- 

fatly  formed  pelvis  and  primary 

md  secondary  calyces,  must  be 

regarded  as  the  result  of  typical 

«Jnt»lopment  of   the   renal    bud. 

The  additional  ureter   (caudal) 

ippean;  as  a  derivative  from  the 

niarn  duct.     Thus,  to  complete 

tile  R'heniatic  series,   this  cou- 

ilition  would  have  to  be  repre- 

si-ftted  as  in  Fig.  102,  the  red 

rffrivative  representing  an  adfli- 

^ional    third    sprout    from    an 

(otherwise   normally   constructed 

jivnal   bud,  am]   responsible   for 

Itije  presence  in  the  adult  of  the 

ond  or  caudal  ureter  seen  on 

left  side  in  Fig.  100, 

Increase   in   the   number   of 

buds,  uniting  into  a  sin- 

eanal    and    opening    by    a 

I  single  orifice  in  the  bladder,  is 

ved    in    some    mammalian 

eis  as  the  normal  condition, 

I      lad  18  to  be  intjcrpreted  in  the 

manner   above  stated.     An   ex- 

'      eellent  example   is  atforded   by 

the  Canadian  otter,  Lutra  canadensis.     This  carnivore  possesses  in  the  adult  a 

permanently  lobulatcd  kidney,  as  shown   in   Fig.    103,  with  a   leash   of  separate 

ureters  which  leave  the  hilum  as  distinct  ducts  and  unite  caudad  into  a  single 

m  canal     Fig,  104  shows  the  corrosion  preparation  of  the  opposite   (right)    gland 

H  of  the  same  animal   in   the  dorsal   view.     The  single  ureter   is  formed   by   the 

H  cxmfluence  of   seven   individual   docts   leaving   the   gland   separately.     This   adult 

Bgndition  points,  as  stated,  to  a  multiple  terminal  sprouting   of  the  end>ryonic 

"Ipeoal  bud,   instead    of  the   typical    dichotomous   division   normally   characteristic 

of  the  human  kidney. 

12,  COMFI^ETE  HEnrPLICATION  OF  THE  UuETER  WITH  TwO  SEPARATE  VeSHCAL 
Orifices, — Since,  as  stated,  the  short  terminal  segment  common  in  earlier  stages 
to  Wolffian  duct  and  renal  outbud  disappears  subsequently  by  inclusion  in  the 
doacal  space  and  becomes  incorporated  in  the  future  bladder  and  urogenital  sinus^ 


Cl 


Fig.  1 04 ,  —  L i^tr a  C a  n  ^  i  .  i  ,  < J  n  nu.  R I ^h t  k Id n ey , 
CJorrosiori  of  iii^t^r,  renal  iirter>^  and  renal  vein.  (Co- 
lumbia University  Morphological  Mujw-iini,  No,  1969.) 
A.  Renal  artery.  B.  Renal  vein,  C,  Single  ureter 
produced  by  fusion  of  muUipto  separate  ducts. 
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the  coincidence  of  the  primary  branching  with  the  point  nf  derivation  of  the  rei 
bud  from  the  Wollfian  duct  (C  in  Fig.  101,  Fig.  ItU,  a)  will  result  in  eompli 
reduplieatrnn  of  the  ureter  down  to  the  bladder  (scheuia  Fig,  101,  a),  the  two  can 
either  uniting  in  their  intrtimurul  segnu:^nts  in  passing  thnnigh  the  bhuhl^T  w 
and  then  opening  by  a  single  vesical  orifice,  or  remaining  separate  throngh( 
their  entire  extent  and  presenting  two  distinct  vesical  openings.  This  cimdili 
is  rare  as  compared  with  the  freqiientlv  observed  partial  ureteric  reduf>lications. 
Fig.  105  shows  the  corrosion  prejiaration  of  lioth  ureters,  and  Figs.  HHi  and  1 
the  bladder  in  the  ventral  and  dorsal  view  respectively,  of  an  individual  who,  wi 


Fig.   105*— Human   Ar>irLT  KinvKys.     Corrosion  of  tin^ters  in  cnae  of  cmnjilt'tf^  rediiplicatjo^O[M| 
urt'ler.     (Colurobia  University  Mortjhologicul  Museum,  Nti.  1004.)  Jl^^l 

normal  right  kidney  and  ureter,  presented  a  complete  reduplication  of  the  k 
ureter,  the  duets  entering  the  left  trigonn!  angle  by  two  coTupletely  distinct  ur 
terie  orifices.  The  conditions  correspond  very  closely  to  those  already  notici^l  * 
the  same  side  in  the  bladder  show^i  in  Fig.  1*5.  It  is  noteworthy  that  in  all  the 
cases  of  complete  reduplication  the  ureter  draining  the  caudal  part  of  the  glai 
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t  ureter  I)  terminates  at  the  higher  of  I  lie  hvo  vesieal  oritices,  while  tho  cephalic 
duel  (ureter  II)  extends  farther  caudad  and  ojwns  at  the  lower  of  the  two  vesical 
orifices.    In  Fig.  KHj  the  two  left  ureteric  openings  are  iijcire  closely  approximated 
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^'O,  10A,^HrMA3(    AnuiT.      Hla'M^T   urnl    pnaslnit'   of    hump'    irnlivi<hiiil.      Vrtitral    vipw.      (rolutii- 
utricle,     e',  o  ,  Mcirmal  ttreler,     d,d.   Y'lisj*  duriTt^iilia.      e^^  e'.  Onfit?e«  of  ejofulatarj' ducts. 

^1  the  trigonal  angle  than  in  Fj;x«  i^K^,  Inil  the  s:iioe  relation  as  regards  the  inverse 
ortion  of  the  kidney  drained  l>y  the  repiiaiic  and  caiulal  orifice  is  maintained  in 
rases, 
'  genetic  interpretation,  tlierefore,  of  tlie  conditions  presented  by  the  prepu- 
Bon  shown  in  Fig,  95  on  the  left  side,  complete  douhle  ureters  with  separate 
'•>iical  oritjces,  is  suHiciently  clear  and  comprehensive, 

3.  CoMPULTE  KEurPLicATiox  OF  Ureteti  ;  Vesical  Termination  of  One 
■"IkrcT,  Wiijle  TifE  Other  Empties,  in  Association  with  the  Kjaculatorv 
DrcT.  iXTu  TiiK  PfiosTATrr  rKiCTHHA. — If  nrtw  We  consider  the  arrangenieirt  of 
He  renal  ducts  on  the  rigid  side  of  the  same  individuah  the  genetic  cause  of  the 
ureWric  reduplication  is  of  course  the  same  which  was  operative  on  the  left  side — 
^iz.»  early  bifurcation  of  the  renal  hud  at  the  point  of  its  outgrowth  from  the 
^fllthan  duct.  The  wide  separation,  on  the  other  hand,  between  the  ureteric  ter- 
'^iimtions,  the  duct  (ureter  ]\)  from  the  cephalic  part  of  the  kidney  opening  in 
^J^iociation  with  the  ejaculalory  duct  into  Ihe  prostatic  urethra,  while  the  duct 
from  the  caudal  part  of  the  kiilney  (ureter  TIT)  opens  eephalad  at  the  typical 
trigonal  ang  1  e,  ret j  u  i  r es  i n  t e r p r e  t  a t  i on  on  the  f o  1  low  i ng  basis: 
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1.  The  early  association  of  the  ureter  witli  the  mesooephrie  WolBian  duet*  u 
^^.^irec't  outgrowth  from  the  same,  the  two  canals  then  terminating  by  a  short 
common  segment  in  a  single  cloacal  opening.  This  is  the  permanent  adult  arrange* 
ment  of  metanephric  renal  and  mesoue|*hric  sex  ducts  in  *he  reptilian  ty|>e,  aln^ady 
noted  in  Fig.  108,  and  a  temporary  stage  in  tiie  development  of  the  mamniajtan 
ernhryo  (Figs.  DO,  111,  and  94),  Ahnormn!  persistence  of  tlds  embryonic  conditioin 
in  the  adult  mammal  will  lead  to  the  |H^rmanent  association  of  tlie  two  duct^  tlic 
nroter  following  the  sex-duet  and  terniinating  in  the  pmi^tatic  urethra.  Such 
instances  are  on  record  in  the  adult  1mm an  suhject. 

2.  In  the  present  ease  we  have  to  deal  in  addition  with  the  complete  retlupli. 
cation  of  the  right  ureter  in  the  seus^e  already  drfiru^d.  We  can,  then^fore,  n-smug 
Ihat  ilevejoiunenlally.  jtisl  after  thi-  (*\pfmding  tihiddtr  area  of  ttie  cloaca  operie^l  mrt 

^J  to   include  the  early  carnmi>ii 

s-egnit'ut  of  tlie  Wolffian  thct 
and  douhle  metanepliric  bm| 
or  ureter  within  its  own  lim- 
its, this  individual  premitirf 
un  hoik  sides  the  rclalirnif  of 
st*x-duct  and  douhle  uMer* 
shown  schematically  in  Fi^, 
109.  The  two  possibiliiiis  of 
further  development,  Irmlint* 
l<>  widely  ditTerent  adult  c^in- 
ditione,  now  presented  \\\m* 
selves.  If  in  tlie  further  rhia* 
it\\  growtli  and  ditTerentijjtion 
of  liladder,  urethra  jiroper, 
nud  gen itn-uri nary  sinus  the 
lypieal  separation  of  renal  fliid 
sexual  ducts  involved  in  mi 
'^  /?,  Iietween  the  double  ureteric 
and  tlie  Wollfian  duet  opt^n- 
ings,  the  unecpial  growth  <li(^ 
placing  tlie  sex-duct  cauibil. 
while  the  ureteric  0|ieiiings 
ehift  relatively  cepludad  to  the  vesical  fundus,  then  the  resulting  adult  wn- 
ditions  would  corrcs|Hind  to  schema  of  Fig,  1*7,  as  actually  *xvurred  on  the  left 
side  of  the  individual  under  consideration.  If,  on  the  other  hand,  the  point  of 
relative  shifting  iuvolv«xl  the  intcrureteric  area  .1,  the  cephalic  ureter  (ureter  1), 
draining  the  caudal  part  of  the  kidney,  would  obtain  a  vesical  termination,  while 
the  caudal  duct  (ureter  11),  draining  the  cephalic  portion  of  the  gland,  would 
follow  tlie  Wolffian  duct  or  vas  deferi'us  in  its  relative  downward  displacement  totliu 
beginning  of  the  genito-urinary  sinns.  In  that  case  the  ejaculatory  duct  and  the 
displaced  ureter  II  wtnild  o|>en  side  by  side  in  the  floor  of  the  prostatic  urethri, 
the  ureter  laterad  to  tlie  duct,  on  the  lateral  lip  boundmg  the  entrance  into  Ik 
prostatic  utricle.  This  is  practically  the  eomlition  existing  on  the  right  j^ide  (if 
Fig.  95.  The  fact  that  ureter  and  ejaculatory  duct  apfiear  in  this  ease  to  Imi'  n 
common  opening,  merely  means  a  less  complete  separation  of  the  displaced  uHer 


Flo.  107,^ — Same  Pb^^i-aha  iioN.     l>nrsal  vit*w.     Ar  Vn-ivr  M, 
H,   l^n^liT  I,     C.   Left  iH4Mniiin)  vi'sicle.     ZJ.   Right  SfimiuJ 
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from  the  temiination  of  the  Wolffian  duct;  in  other  wortLs  (Fig.  110),  the  partial 

rt^fention,  for  one  half  of  the  double  renal  bud,  of  the  original  short  segment  com- 

MOD  to  it  and   to   the  end   of 

the  Wolffian  duct   (Fig,   110). 

^'ith  further  growth  and  ex- 

puk^ion  of  the  cloaeal  area  .4 

(Fig.  110)  the  separation  be- 
-t^mi  the  vesical  ureter  I  and 
the  eoiiibineil  termination  of 
'^Vultlian  duet  and  prostatic 
ureter  II  would  establish  the 
actual  conditions  found  on  the 

right  ^ide  of  the  individuaL 

That  the  above  interpreta- 
tion of  tills  variation  is  correct 

becomes    still    further    assured 

Ijr  tile    observation    of    Pofd* 

Mn,'   who  gives   an   accurate    Bf 

•oeotiDt  of  two  embryos  with 

Tiriant    metanephric    develop- 

uiwit.    The  fii*s*t  of  these  (em- 

hryo  17*5,  of  MalFs  collection 

lithe  Jolms  Hopkins  Fnivers- 

itjr,   13    mm.)    presented    two 

wmplete  ureters  arising  from 

tb  left    kidney.      The    duel 

fjom  the   upper    part    of    the 

tulney   lies    ventrally,    and    is 

^Jioewhat  smaller  than  the  one 

from  the    lower    part    of    tlie 

gUnd.      Aft    the    two    ureters 

approach  the  urogenital  sinus 

iliejr  curve  around  the  Wolffian 

*lutt,  the  ventral  one  coming 

hi  he  close    to    tlie   duct,   the     />J 

doTMl  one  l»eing  placed  more 

laterttly.     The  tliree  oijcnings 

are  at  the  same  Ie\el,  and  are 

arranged  from  the  mid  line  lat- 
erally as  follows;  Wolffian  duct, 

ureter  from  the  upper  pari  of 

kidney  (ureter  II  of  Fig,  li)9), 

aad  then    ureter    from    lower 

part  of  kidney  (ureter  I,  Fig.  109).     From  this  observation  it  is  quite  conclusive 

that  the  schematie  condition  shown  in  Fig.  109  may  actually  occur  in  the  human 
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Fig.  108. —  Icuana  Tithrhculata,  5.  Venlml  view  nf 
eloaca  iintt  jarenUo-uriimrv  tract.  (CoUjinbia  I'rnvfi^iit y 
Morphological  Mu-st*uin,  Hit.  1334.)  A.TvHi4?s.  B.  Vaa 
deferf*n.s.  V,  KrHl-gut.  D.  Double  bilateral  fMnii:*, 
everteti  from  chmfal  pouches,  E,  lilaiJdi*r.  F.  (^hjaeal 
orifipf  of  bladdiT.  G.  L?ro-^eiiitaJ  papilla?,  romuion 
eloaeal  orifices  of  vof^  deferentia  and  urctf  ra. 


•  A.G.  Pohlnimi,  "Concerning  ihe  Embryology  of  Kidney  Anomalits."  Am,  Med.,  vol  vii, 

nsoi  p.  BS7. 
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embryo  of  13  mm.  as  a  variation,  and  in  course  of  further  development  lead 
one  or  the  other  of  the  variant  adult  arrangements  seen  in  our  instance  (Fig.  91 
on  the  left  and  right  sides  respectively. 

The  second  observation  of  variant  metanephric  development  recorded  by  Pol 
man  is  in  an  older  embryo,  measuring  24  mm.  (Embryo  Piper-Keibel).     In  th 


Allan tob     ^«*^*»"  ^^^ 


Kidner 


Kidn 


Fig.  109. — Schema  Illustrating  Possible  De- 

VELOPMKNT  IN  CasES  OF  COMPLETE  URETERIC 

Reduplication,    in    Ueferencb    to   C>>Nni- 

TIONS     KncX)UNTERED    ON    THE  TwO  SlDES    OF 

Preparation  Shown  in  Figs.  95  and  96. 


Fig.  110. — Schema  Illustratino  Common  0»* 
iNO  OF  One  Ureter  and  Ejaculatort  O 
IN  Cases  of  Complete  Ureteric  Redupi^  i 
TioN,  THE  Other  Kidnet-Duct  Terminat 
IN  THE  Bladder.  ExplaiiRtory  of  right  s 
of  Figs.  95  and  96. 


preparation  the  relations  of  the  two  ureters  are  the  same,  excepting  at  the  sini 
Owing  to  the  greater  development  of  the  bladder  the  more  lateral  ureter  has  be 
carried  higher  up  than  the  one  situated  medially.  As  Pohlman  states  in  t\ 
paper  quoted,  this  relation  in  the  older  embryo  corresponds  to  the  conditions  four 
in  the  adult  in  cases  of  complete  ureteric  reduplication — viz.,  that  the  upper  c 
the  two  vesical  ureteric  openings  represents  the  termination  of  the  duct  drainin 
the  caudal  part  of  the  kidney  and  usually  occupies  the  normal  trigonal  angle 
while  the  ureter  from  the  cephalic  portion  of  the  gland  empties  into  the  bladde 
farther  down,  somewhere  between  the  first  ureteric  orifice  and  the  opening  of  tlv 
ejaculatory  duct  (cf.  Figs.  105,  106,  107,  95  and  96). 


2.  Arrest  of  Development. — The  lolnilated  or  fetal  type  of  kidney  is  nc 
uncommon,  the  organ  being  in  other  respects  normal. 

Ilenry  Morris  states  that  in  2,610  autopsies  at  the  Middlesex  Hospita 
lobulation  of  both  kidneys  was  noted  in  4  cases,  of  one  kidney  in  5 — i.  e.,  one 
in  200  cases.  The  condition  is  of  no  pathological  significance  in  itself.  The; 
is,  however,  reason  to  believe  that  sucli  kidneys  are  more  vulnerable  to  infe 
tion,  notably  to  tuberculosis,  than  typically  normal  organs. 

Numerous  other  deformities  in  the  shape  of  a  normally  placed  kidm 
have  been  observed,  though  such  deformities  are  far  more  common  iu  cas 
of  faulty  migration.     Thus,  Morris  figures  an  hour-glass-shaped  kidney,  b 
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fas  not  state  whether  or  not  it  was  normally  placed.  A  nornmlly  placed,  but 
discoid  organ,  having  its  hiliini  directed  forward,  from  which  the  i>elvis  pro- 
ceeds, is  exceedingly  rare.  This  deformity,  with  absence  of  rotation,  is  seen 
mniany  cases  of  arrested  niigratioiu  nsiially  when  the  kidney  has  reached  its 
aumual  site  normal  rotation  is  compk^tc. 

AasEXCE  OF  Onk  Kidney. — Ctnnplete  congenital  absence  of  one  kidney, 
^W  the  renal  Imd  has  eitlier  not  dcvchi|>cd  at  all,  or  has  remained  in  a  rudi- 
mentary condition,  is  usually  accompanied  by  a  corresponding  enlargement 
olilie  single  normal  kidney  of  the  op|msite  side,  Sucb  a  kidney  may  or  may 
iK>t  i»rpsenl  ureteric  variations.  "  If^  liowever,  crmiph^te  reihi|)!ication  of  the 
Mters  uf  sitch  a  single  kidnt^y  should  w*cur,  with  congenital  absence  of  the 
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**'nr— Hr«AV  ADiJi.r.  Klii(i*1er,  pi\»stftti?,  renal  and  sexunl  ducf».  Ventral  view  Ui  CAst^  of  con- 
ptiital  aliaenee  of  ristit  Widiiey,  tLdrenal  right  testin  aiirl  v:ls  deft-neiiJi  with  apix^ndii^p^.  ((TuEumbiA 
tnivffv'ly  Morphtilogiral  Miisfum,  No.  2252.)  A^  Blind  vesical  rece^i  rppri^entjng  rudimt^nJ  of 
fiRlil  rfiukj  bud  B.  Left  uri'ttT.  C.  L*fi  va»  deferens,  D.  Lt^ft  seminal  ve«ieie,  E.  Left  ure- 
teric trigunat  oriaee. 


^n  of  the  opposite  side,  both  ducts  would  empty  on  the  same  side^ — ^as,  e.  g., 
^nedituble  ureters  on  tlic  left  nidc  in  Figs,  [>5  and  IHTi — while  the  trigonal  angle 
f*f  flic  opjiosite  Hide  would  either  show  no  trace  of  ureteric  orifice,  or  a  short, 
'»liiid  recess  representing  the  rudimentary  and  Idigliteit  renal  bud.  The  blad- 
»it  of  such  an  imlividuab  aged  fifty-sev^m^  witli  congenital  absence  of  the 
right  kidney  and  udremil,  is  shown  oix^ncd  in  tlie  ventral  view  in  ilg.  Ill* 
TO 
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The  left  Isifliiey  waa   iiiiiisiiallj  large  tmd   lieavy,  5.5   irjrhes  in  the  greatest 
vertical  and  2.75  iucbes  in  the  greatest  transverse  diaiiieter,  but  tlie  gland  and 
duet  were  in  every  resfject  nonmil,  tlie  ureter  tenninating  at  tlie  left  lateral 
trigonal  angle.     The  eorresptjnding  angle  ()f  the  right  side  presented,  in  plaee 
of  the  normal  ureteric  slit,   a  wide  diverticular  blind  dejiressicm,  0.5  cm.  ia 
deptli,  tlie  undevehjped   rudiment  of  the  right  renal  hud.      Testis,  vas,  and 
seniiiial   vesicle  were  al»sent  from   the  right  side,  showing  that  the  renal  de- 
fieieucy   was  based    up<ni   profound   early   defe(*ts   in   the   develo|iiut;nt   of  the 
niesonephroa  and  its  duct,  as  well  as  of  the  sex  gland  of  the  riglit  siile.     Tb 
testis  and  duct  with  appendages  was  normal  on  the  left  side"  (  Huntington^ 

The  great  size  of  the  single  kidney  in  this  ease  is  the  general,  but  not  the 
invariable,  rule,  so  tluit,  wftrn  a  kidney  of  unusual! j/  large  size  is  erim^d 
hy  a  SiLVfjeon^  with  intent  io  remove  i7,  he  shvuld  he  al/solulely  cerfnin  of 
the  presence  and  eondiiion  of  the  other  kidney  before  proceeding  with  the 
nephrectomy.  According  to  the  statistics  of  Morris,  congou ital  absence  of 
one  kidney  is  obst^rved  once  in  2,050  cases,  15,1104  obwcrva huus.  Tiie  fWirt 
is  more  frequent  nimn  the  h^ft  side  than  njxm  the  right,  and  in  males  tluia 
in  females. 

LMeKRT-i;cT  AN[*  TtuDiMEXTARY  DEVELftPMRNT. — Tuificrfect  and  ruJiiiicD- 
tary  development  of  tlie  kidney  is  not  infretiuent,  and  may  Ije  of  any  grade. 
Morris  states  that  5tJ  '^atrophied/'  ''small,"  "shrunken,"  or  *' wasted '^  kid- 
neys were  olis^erved  in  8/1  IS  inspect  if  ins.  The  kidn€*y  niay  be  represented  by 
a  mere  mass  u{  tibnnis  tissue,  or  a  series  of  cystlike  cavities.  In  other  msa, 
kidney  tidudes,  luit  no  glomeruli  may  exist.  In  the  preceding  groniis  ikrre 
may  he  a  ureter  of  diiuinished  calilier,  or  a  mere  iioperf<>rate  cord.  In  sonw 
cases  the  ureter  is  |)ervious  upward  from  the  bladder  a  certain  distan^-e,  but 
closed  aliove.  In  such  a  case  a  ureteral  catheter  might  he  introduced  a  certain 
distance;  such  a  i>ossiljility  therefore  does  not  demonstrate  the  presence  of  a 
healthy  kidney  aliove.  In  ntlier  eases  the  kidney  may  l:>e  smaller  than  nornifil, 
and  yet  consist  of  normal  ki(hiey  sulistanei?.  Such  kidneys  may  weigh  fmiu  i 
drachm  to  an  ounce  or  more. 

Congiiiital  defects  of  the  Madder  and  genitals  may  coexist,  as  in  the  indi- 
vidual wh<jse  blad«ler  is  shown  in  Fig.  111.  In  the  female  the  absence  of  tlje 
Fallopian  tube  and  ovary  have  been  observed,  as  well  as  congenital  deformitia 
of  the  uterus  and  vagina. 

The  following  obst^rvation,  made  in  the  R^tosevelt  Hospital  some  yeara  ago 
in  the  service  of  Dr.  Charles  McBurney,  is  of  interest  in  this  connection: 

A  joung  woman  aged  twenty-one  years  entered  the  hospital  with  the  following 
hislor)' :  Sho  had  sufftTi'd  from  freipient  urination  all  her  life,  and  had  never  been 
able  to  hold  Iier  water  more  than  an  hour  or  two.  She  entered  the  hospital  Willi 
the  signs  and  symptoms  pointing  very  positively  to  advanced  tuljereulous  dlsaw* 
of  the  kidney.  Attempts  to  distend  her  bladder  for  purposes  of  cyr^toscfipic  eiami- 
nation  failed  utterly.     Her  bladder  would  contain  not  more  than   IJ  oonoes  of 
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Baid.  An  incisioii  was  made  into  her  peritoneal  cavity  and  both  kidneys  were 
ited.  The  left  kidney  was  evidently  exteri.^ively  diseased.  Palpal  ion  of  the 
kidney  seemed  to  indicate  that  the  organ  was  normal.  The  left  kidney  was 
amoved  and  was  found  to  be  extensively  tiiljerculous,  though  some  kidney  tissue 
'ittnained.  showino;  the  lesions  of  chronic  nephritis.  The  patient  passed  no  urine 
after  the  operation  and  died  of  uremia.  At  the  autopsy  it  was  found  that  tlie 
tight  kidney  was  smaller  than  normal  and  contained  no  kidney  tissue.  It  was 
made  up  of  multiple  eysi%  some  of  them  containing  clear  serous  fluid,  others  a 
thick,  white,  pasty  materiaL  The  right  ureter  was  im^KTvious,  The  bladder  waa 
lepre^nted  by  a  small  sac  aliout  an  inch  in  diameter  when  contracted.     There 

rTju  a  blind  depression  representing  the  right   ureteric  orifice.     The  uterus  and 
ries  were  undeveloped  and  of  the  infantile  t^-pe. 

3.  Variation  in  Migration- — Professor  Puhlmiin,  of  the  Jtdin.^  Hopkins 
Lniversity,  has  made  some  very  interesting  ohservatiuna  on  the  chronology''  of 
reaal  migration  in  nuin.^ 

tG.  S.  Himtington  discusses  these  as  follows: 
His  observations  show  that  the  Woltllan  duct  reaches  and  taps  the  cloaca  in 
[lan  embryos  of  alx)ut  4  mm.,  and  that  a  little  later,  in  einhryos  of  5  mm.,  the 
ll  bud  arises,  at  first  from  the  dorsal  wall  of  the  Wolltian  duct  a  short  disttince 
mm  its  entrance   into   the  cloaca,   shifting   subsecjuently    to   its   lateral    aspect. 

IBpfore  the  10  mm,  stage  has  been  readuHl  the  sprouting  of  the  primary  h ranch ea 
from  the  blind  cephalic  end  of  the  renal  bud  begins,  resulting  in  the  establishment 
of  Ihe  lypieal  cephalic  and  cnmlal  secondary  pelves  or  primary  calyces.  In  end)ryos 
<»f  14nun,  axial  rotation  occurs  at  the  midiumbar  level,  the  kidneys  having  reached 
this  point  in  their  passage  cephahid  from  the  second  sacral  level.  This  brings 
tbehilum — up  to  this  point  directed  ventrad^ — toward  the  median  line.  The  nor- 
mal Ttnal  level  is  attained  in  human  emliryos  of  25  to  3t}  mm.  (end  of  second 
fnnnth).  after  which  the  permanent  vascularization  of  the  gland  takes  place.  This 
briff  recapitulation  of  Polilman's  exeellent  history  of  hunum  renal  mignition  shows 
that  jolerruption  of  the  normal  jirocess  may  lead  to  the  foHowing  embryonal 
^triiBts. 

Arrest  of  Mioratiox,  ITscially  ITnil.\teral. — One  of  the  kidneys  is  re- 
tiioed  ut  a  lower  level  ihan  norm  ah  This  variation  of  displaced  kidney  always 
impl'<^  irregularities  in  the  vascular  supply.  At  whatever  level  the  gland  locates 
permnnently,  the  vascular  connections  become  established  with  the  distal  post- 
WTaaad  aorta  or  witli  the  iliac  vessels.  If  the  arrest  of  migration  mx-urred  before 
the  normal  midlunjbar  level  of  rotation  was  attained,  the  resulting  adult  kidney 
^ill  Main  the  early  ventral  position  of  the  hihiiit,  so  frequently  seen  in  kidneys 
locnied  in  the  pelvis  or  near  the  sacro-lumbar  junction.  An  example  of  this  con- 
dihon  is  shown  in  Fig.  112,  of  a  discoidal  right  kidney  arrested  and  permanently 
Uocoted  at  the  right  sacro-iliac  joint.  The  ureter  arises  from  the  ventral  surface, 
1  the  entire  pelvis,  as  well  as  the  primary  branches  of  the  duct,  are  extrarenal, 


'  A-  O,  Pohlman,  •* Concerning  the  Embryology  of  Kidney  Anomslies/'  Am,  Med,  vol.  vii, 
19M,  p.  187. 


PLACEMENT        OF        TllE 

KiuNEV. — Congenital    dis^ 
placement  of  the  kitlney  IJ 
not  a  vfry  rare  defnrtiiitr- 
Its  rectignition  ii*,  howei'cr, 
(liificult*    A  marked  differ- 
enee    exists    bedvern    wtor 
ahfp  and  tongeniialltf  t/i#- 
placed   kidneys,   since   the 
latier  are  firmly  furrd,     \l 
would,   of  course,   be   {iot^> 
Hilile  by   palpation   in  cJC^ 
ceptional    cases    to   feel 
kiiluev-shaped,   disicoicl,  «: 
rcJiuicL-d  i^oliil  tinnor  in  tl 
bnvtT  abflomen   or  pelvi; 
and   if  a  stvlete^l  urflhr 
eatbetpr  were  arrested  at 
low   p'>inf,    it   woidd   Im' 
fair  prosnmptiiui  that  :^u^ 
a  tiiiiior  was  i»r  initrlil  lnj?^ 
kidney.      I'snally  iYui^ 
tic    errors    arc    mude 
these  cases. 

As  to  the  freqnencT 
dispbieed  kidney,  the  fol 
hm'ing  statistical  rc^H>rifj 
are  of  interests  They  an^ 
those  of  Henry  Morriac 
All!  r>n  g  1,2  00  auto  ps  j  rs 
made  at  St,  Bartlioloia(*tt-V 
Hospital,  in  more  than  ^ 
jier  eent  of  the  cast«  oar  nr 
iHilh  kidneys  were  fonrnJ 
displaeed  more  than  om* 
inch  from  their  normal  position.  Extreme  degrees  of  displacement  are,  k>W' 
ever,  rare*     Tints,  in  statistics  e«»in[iiled  fruin   12,708  autojisies  made  in  Cuy'f 
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And  the  Middlesex  hospitals,   but  13   cases  of  markedly  misplaced   kidney 

were  observed,  or   about  once  in   1,000  cases.     Graser,   quoted   by   Schede, 

collected   200  cases  of  congenital  displacement  of  the  kidney.      In   12  both 

kidneys  were  displaced  downward;  in  103  the  left  kidney  was  displaced;  in 

35  the  right;  in  4  cases  both  kidneys  lay  on  the  right  side,  in  1  case  both 

upon   the  left;   whether   these   were   examples   of   fusion  variation   was   not 

stated.      In  22  cases  the  displaced  kidney  lay  opposite   the   promontory  of 

the  sacrum;  in  15  cases  entirely  within  the  true  pelvis.     Intrapelvic  kidneys 

may  lie  to  one  or  the  other  side,  or  in  the  median  line.     Such  may  or  may 

not  create  a  mechanical  difficulty  during  labor.     Abnormally  placed  kidneys 

may  become  the  seat  of  hydronephrosis  from  kinking  or  pressure  upon  the 

ureter  or  of  infection. 

Fig.   10,  page  8,  is  a  photograph  which  I  took  in  Bellevue  Hospital  in 
1 907  of  a  patient  of  Dr.  J.  C.  Ayer's. 

A  large,  tense,  cystic  tumor  existed  in  the  right  lower  quadrant  of  the 
abdomen,  moderately  tender  on  pressure,  and  not  at  the  time  associated  with 
urinary  disturbances.  No  good  history  was  obtained  from  the  patient.  Upon 
<->peration  the  tumor  proved  to  be  an  infected  hydronephrosis  of  a  congenitally 
n:iisplaced  kidney. 

A  case  of  displaced  kidney  was  observed  in  the  service  of  Dr.   Charles 

IXicBumey  in  the  Roosevelt  Hospital  in  1894.     The  patient  was  a  male  child, 

«i-^ed  fourteen  years,  with  a   distinct  history  of  intermittent  hydronephrosis 

0':3ctending  over  more  than  a  year.     The  cystic  tumor  which  formed  during  the 

^^ttacks  of  retention  was  in  the  middle  line  of  the  belly,  below  the  umbilicus. 

TJTpon  operation  it  was  found  that  the  tumor  consisted  of  the  ureter  and  its 

I'^elvis  dilated  by  urine  to  the  size  of  a  small  adult  head.     The  relations  of  the 

ti^nmor  to  the  ureter  were  such  that  a  kink  was  produced  at  the  junction  of 

"tic  ureter  with  its  pelvis,  totally  occluding  the  former.     The  character  of  the 

<^jst  was  not  recognized  at  the  original  operation,  or  if  recognized,  its  removal 

"vxas  considered  at  the  time  impracticable.     Later  the  displaced  kidney  was 

^■^emoved.     It  proved  to  be  the  left  kidney.     It  was  nearly  normal  in  shape, 

"v^ith  its  convex  border  directed  downward,  the  hilum  was  directed  upward 

"s^nd  forward,  the  convex  border  of  the  kidney  was  adherent  to  the  urinary 

^jladder.     The  center  of  the  cystic  tumor  formed  by  the  dilated  pelvis  lay  in 

fcont  of  the  last  lumbar  vertebra.     No  record  was  made  of  the  blood  supply 

*^f  the  kidney.     The  patient  made  a  good  recovery. 

In  the  year  1907  I  fell  into  a  diagnostic  error  on  account  of  the  presence 
*^f  a  congenitally  misplaced  kidney.  The  patient  was  a  woman,  aged  twenty- 
^ven  years.  It  is  interesting  to  note  that  she  was  the  mother  of  three  chil- 
dren, and  that  in  each  case  labor  was  normal.  She  entered  the  hospital  com- 
plaining of  pelvic  pain  and  of  a  more  or  less  continuous  discharge  of  blood 
from  the  uterus,  which  had  existed  for  three  months.  Physical  examination 
stowed  the  presence  of  a  rather  large  soft  uterus.  The  left  tube  and  ovary 
felt  normal  Upon  the  right  side  and  behind  the  uterus  could  be  felt  a  firmly 
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fixed,  tender,  rounded  mass,  which  seemed  to  be  about  the  size  of  a  small  fis~  ^.^ 
and  of  firm  consistence  and  smooth  surface.  Since  the  history  of  pelvic  pai^B 
had  extended  over  a  period  of  three  months,  and  had  been  combined  with  uteres 
ine  hemorrhage,  a  probable  diagnosis  of  extra-uterine  pr^jnancy  was  made. 

There  had  been  no  history  of  urinary  disturbances.  The  patient  was  an^^ 
thetized  and  curetted.  The  character  of  the  scrapings  seemed  to  be  that  of 
thickened  uterine  mucosa  merely.  The  abdomen  was  then  opened  above  tT^X 
pubes — Pfanenstiel's  incision.  The  uterus,  tubes,  and  ovaries  showed  no  abnc — > 
malities.  The  right  side  of  the  pelvic  cavity  was  occupied  by  a  kidney-shaj^  ^j 
tumor,  readily  identified  upon  inspection  and  palpation  as  a  kidney  of  neaMr-1 
normal  size  and  shape.  It  lay  well  within  the  pelvic  cavity;  the  long  axis  c 
the  organ  was  nearly  vertical,  and  extended  from  the  right  iliac  sacral  joi-r 
downward,  so  that  the  lower  pole  of  the  organ  was  behind  the  uterus  and  ri^^l 
broad  ligament.  The  hilum  was  directed  anteriorly  and  a  little  to  the  li^if 
The  blood  supply  of  the  kidney  was  derived  from  the  aorta  and  vena  cj»^  ^' 
respectively.  The  vessels  were  rather  long,  and  descended  over  the  front  ^ 
the  organ  to  reach  the  hihira.  The  ureter  was  about  three  inches  in  length.  J 
crossed  the  anterior  surface  of  the  kidney,  and  passed  downward  and  forwaJ^^ 
to  the  bladder.  A  large  vein  emptied  into  the  right  external  iliac  vein,  Excof^ 
for  the  necessary  examination  to  identify  the  kidney,  as  such,  and  to  determine 
its  relations,  the  organ  was  not  interfered  with.  Palpation  of  the  abdomei^ 
demonstrated  the  presence  of  a  normally  placed  left  kidney,  and  the  absence 
of  a  kidney  in  the  right  loin. 

The  following  case  of  congenital  displacement  of  the  kidney,  with  pyogenic 
infection  of  the  kidney  and  ureter,  came  under  my  observation  in  1907  in  my 
service  at  the  New  York  Hospital: 

Pyogenic  Infection  of  a  Congenitally  Misplaced  Kidney — Nephrectomy, — ^The 
patient  was  a  boy  aged  twelve,  who  was  admitted  to  the  New  York  Hospital  Sep- 
tember 22, 1906.  He  had  been  ailing  during  the  preceding  three  months,  and  during 
much  of  the  time  had  remained  in  bed.  He  had  suffered  from  constant  dull  pain 
localized  below  and  a  little  to  the  right  of  the  umbilicus,  made  worse  by  motion. 
He  had  frequent  and  painful  urination.  The  frequency  and  pain  had  gradually 
increased  in  severity,  the  pain  being  referred  to  the  anterior  urethra  and  glans 
penis.  For  the  past  few  weeks  he  had  had  a  daily  rise  of  temperature  and  night 
sweats.  He  had  also  suffered  from  occasional  attacks  of  vomiting  and  diarrhea.  For 
the  past  six  weeks  it  had  been  noted  that  his  urine  was  turbid.  His  general  condi- 
tion had  become  notably  worse  during  the  past  week,  with  increasing  prostration. 

Examination  of  the  child  showed  him  to  be  a  slender  and  rather  poorly  nour- 
ished boy,  moderately  anemic.  His  leucocyte  count  was  16,500;  polynuclears,  84 
per  cent.  His  temperature  upon  admission  was  101.8;  pulse,  128.  His  urine  was 
very  turbid,  acid,  contained  a  considerable  quantity  of  albumin,  large  flakes  of 
muco-pus,  many  renal  cells,  together  with  pus  and  red  blood  cells.  Bacteriological 
examination  of  the  urinary  sediment  showed  the  presence  of  numerous  streptococci. 
Physical  examination  showed  no  abnormality  of  the  thoracic  viscera.  The  abdomen 
was  moderately  distended.     There  was  general  abdominal  rigidity,  fairly  marked. 
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Xti^r^  was  marked  tc^nflerness  on  prossiirc  holow  and  a  little  lo  the  right  of  the 
um^ii*^us.     Rectal  examination  with  one  finger  was  negative. 

The  child  liail  }H'en  K'nt  to  the  hospital  hy  hi.**  physifian  with  the  probahle 
diaE"^^*^  ^^  vosieal  {■alt^ulus.  A  searcher  introducetl  into  the  Ijladder  delected 
noiliing.     I  was  unable  to  arrive  at  any  definite  diagnosis,  but  thought  that  the 

I   pat  lent  had  some  acute  inftarnmatory  lesion  in  the  lower  part  of  his  belly  which 
jn^rited  an  exploratory  opcnition. 
Fndcr  anesthejiia  tbe  relaxed  alHlomitiiil  wall  p<:Tniittcd  one  to  feel  a  ronnded 
fLxiiior  mass  just  lielow  the  umbiliens,  dcej^ly  pbiced  and  immovable,  apparently  aa 
l^r^^  as  a  niedium-si/.cd  orange,  situated  nearly  in  the  middle  line,  biit  a  little  to 
tt^^  r'gbt.     A  median  vertical  incision  was  made,  three  indies  hnig,  beginning  one 
^in^'^  above  the  und/ilieus  and  extending  downward.     Tpon  opening  the  jferitoneal 
lf^%'ity  there  was  no  evidence  of  peritoneal  irritation.    The  tunmr  was  situated  l>e- 
}jf  od  the  peritoneum:  it  formed  a  somewhat  roundnl  eniinencc  lying  in   froni   of 
{f%^  sacrum  in  the  liifurcidion  of  the  vessels,  a  little  to  the  right  of  the  middle  line, 
j*t     consisted  of  \\vo  parts — a  sausage-shaped   fluctuating  mass  in   front,   with   its 
\c*T^^  **-^'^  dirccb^d  vertically,  or  nearly  so,  and  a  firmer  disc-shaped  lumor  behind, 
jjl^r^at  two  anrl  a  half  inches  wide  an<l  an  inch  thick,  nearly  circuhir  in  outline, 
fc|Ti*l  firndy  fixed.     The  lower  border  of  this  solid  portion  of  the  tumor  was  about 
{%%-o  inches  from  the  urinary  bladder.     Patimtion  of  the  right  loin  showed  a  large, 
j^ornially  placed  kiflncy.     No  kidney  could  he  felt  in  the  left  loin.     It  thus  seemed 
probable  that  tlie  retrojieritoneal  tumor  was  a  eongenilally  misplaced  kidney,  and 
ttie  conilition  of  the  urine  seemed  to  indicate  that  the  kidney  and  its  pelvis  were 
l^VfcC  seat  of  a  suppurative  inflammation. 

The  intestines  were  pushed  upward  and  retained  witii  gauze  pads.  The  posterior 
layer  of  the  peritoneum,  overlying  the  tinnnr,  was  incised  and  ini4ud  away  on 
cillicfside;  it  then  became  evident  that  the  tumor  was,  indeeil,  a  misplaced  kidney. 
Thi'  rtnetnating  sausage-shaped  portion  in  front^two  and  a  half  inelics  hmg  and 
as  large  as  a  man's  thumb— was  the  dilated  ureteric  pelvis,  much  thickenecl  and 
evidently  inflamed.  From  its  center  a  short,  somewhat  thickened  ureter  led  down- 
wnnl  behind  the  bladder.  Aspiration  of  the  dilated  pelvis  shov^cd  that  it  contained 
pas.    ](  was  then  determined   to  remove  the  kidney. 

The  organ  was  supplied  try  two  sets  of  vessels.  A  larger  set  passed  vertically 
upward  to  the  aorta  and  vena  cava  respectively.  A  snmUer  set  passed  downward 
nnii  to  the  left,  and  evidently  was  connetii*d  with  the  internal  iliac  vessels  of  the 
lifr  silk*:  these  aecompanitnl  the  ureter  for  a  certain  distance.  The  vessels  were 
ligated  witli  catgut.  It  was  thougbt  best  to  cauterize  and  ligate  the  ureter  and 
lo  suture  its  orifice  into  the  lower  angle  of  the  wound  rather  than  run  the  risk  of 
dosing  it  and  dropping  it  hack  in  the  abdomen.  This  proved  to  be  a  wise  precau- 
timi,  since  some  leakage  ditl  occur  and  slight  infection  of  tlie  lower  angle  of  the 
wound,  in  conscc|uenee.  Ttiere  was  quite  a  little  oozing  of  bloo<l  from  small  ves- 
^k  in  front  of  the  sacrum,  torn  across  while  enucleating  the  kidney.  From  tho 
depth  ipf  die  wound  and  the  narrt>wncss  of  the  field  it  was  found  iiiosi  convenient 
to  L'heck  this  oozing  by  a  pitve  of  sterile  gauze  j^acking,  which  was  led  out  through 
the  lower  angle  of  the  abdominal  wound.  Tlie  remainder  of  the  wound  was  sutured 
in  the  ordinar}'  way. 

The  patient's  general  condition  remained  good  throughout  the  operation.  Dur- 
ing  the  first  three  days  there  was  some  diiitention  of  the  intestines  willi  gas,  re- 
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lieved  by  enemata,  Keetal  irrigations  of  salt  sohition  were  given  for  four  daj^ 
The  quantity  of  urine  passed  after  the  operation  did  not  vary  much  from  twenty- 
four  ounces  daily.  The  character  of  the  urine  clujugcd  at  once;  the  quantity  o^ 
albumin  diminished  to  a  faint  trace  and  the  pus  cells  diminished  to  a  small  amount. 
The  child  hecauje  afebrile  almost  at  once:  nil  the  i?eptic  symptoms  disappeared. 
Appetite  for  food  returned.  The  wound  healed  well,  except  that  a  small  sinus 
remained  at  its  lower  angle  which  dis^charged  a  little  thin  puei.  This  soon  healed 
and  the  child  made  a  perfect  recovery. 

The  kidney  was  disc-shaped,  somewhat  loljulated,  hut  nearly  circular  in  outline, 
two  and  a  half  inches  wide  and  an  inch  thick.  The  ureteric  pelvis  was  much  di- 
lated, thickened  and  inflamed.  The  cortex  of  tlie  kidney  contained  numerous  abscess 
cavities  scattered  here  and  there,  though  consiileralde  liealtliy  kidney  tis-^ue  was 
present  between  tlicm.  The  capsule  of  the  kidney  was  somewhat  adherent,  but 
not  notably  thickened.  As  stated^  abundant  streptococci  were  found  in  the  abscess 
cavities.     A  hematogenous  origin  of  the  infection  seemed  to  be  probable. 


4,  Tub! on  Tariations* — The  commonest  variety   of  ki<luey   fusion    is  tlie 
Transrersr  Fusion  of  Ihe  Rrnal  Buffs  with  the  ReHtillant  Formation  of  Renal 

Tissue  Vcntnui  of  the 
Aorta  and  Posi-cava. 
**  This  variation,  lead- 
ing to  the  production  of 
ihe  relatively  common 
**  horseshoe*'  kidney  in 
one  of  its  forms,  calls 
in  its  genetic  interpre- 
tation for  tlie  assump- 
tion of  crHX|ual  and 
symmetrical  develop- 
ment of  both  renal 
biuis,  both  attaining 
the  same  level  at  the 
same  time,  but  fusing 
abnormally  across  the 
imrrow,  indifferent  me- 
sudermal  z<me,  typical- 
ly separating  the  can- 
dal  poles  of  the  renal 
blastemata," 

Figs.   11.^  and    114 
are  good  illnstrations  of 
tlie  resulting  adult  con- 
ditions. 
According  to  the  statistics  of  Kuster,  compiled  from  those  of  Henry  Morris 
and  Socin,  *^  horseshoe  '*  kidney  occiirs  once  in  1»100  subjects. 


Fig.  !13.^Human  Apn.T.  Caudnl  pnle  or  "hor^>shc>e"  fusion  of 
kidne}^.  Isolated  preparation  with  nt-arly  nonfial  axial  TOtalion. 
(Columbia  University  Morphologlnal  Museum,  No.  3246.) 
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Vvvy  fre<]iieiiily  the  fusion  doterniJiies  the  arrest  of  the  kidneys  eaudad  of 
tk  rnrmal  leveL  In  gome  instances  mtafion  has  occurred  practically  in  the 
iwnnal  degree,  the  slight  caudal  band  hctwcen  t!iG  two  glands'^,  with  the  addi- 
tioniJ  vascular  connections,  scarcely  interfering  with  the  typical  vascularization 
of  the  main  glands  and  the  turning  of  the  hila  me^ad  (Fig.  113),  In  other  in- 
stances (Fig.  Ill)  the  implantation  of  the  ureter  and  vessels  is  mucli  more  ventral 
and  more  irregular,  and  rotation  has  evidently  not  been  completed. 

End-io'End  or  **  Tandem"  Fusion  of  the  lirnal  Buds. — In  this  fusion-varia- 
tion it  must  be  assumed  that  the  huds,  during  the  period  of  their  closest  appo- 
Fition,  are  on  difFerent 
vertical  levels  so  thai 
the  caudal  pole  of  one 
itnal  blastema  touches 
ind  fuses  with  the  ceph- 
alic pole  of  the  oppo- 
«te  mass.  This  condi- 
tion may  result  from  a 
chronological  variation 
ii  the  renal  outgrowths 
fmm  the  two  Wolffian 
tiuctR,  one  bud  being 
diivEn  off  earlier  tbnn 
the  other  of  tlie  op]K>- 
fite  pide,  or  the  differ- 
(lire  in  level  may  be 
ilue  to  actual  level-vari- 
ition,  one  bud  arising, 
11^  usual,  from  tfie  Wolf- 
fiin  (Inct  near  itf;  cloaca  1 
termination,  while  the 
'»tIior  ]£  derived  farther 
cepbulad  from  a  more 
pmximal  point  on  the 
^nrt    of    its    side>    and 

hence  occupies  from  the  start  a  more  cephalic  position  in  reference  to  its  fellow 
of  the  opposite  side. 

In  any  case,  when  this  fu^^ion-variation  develnps,  and  unless  unusual  circiim- 
itancee  intervene  (Ftgs.  I  !5,  llf>)j  the  cc]tbalic  kidney  appears  to  Jiike  the  lead  and 
lo  displace  the  caudal  organ  across  the  midline  to  its  ovim  side,  interfering  with  its 
irormal  rotation  and  producing  irrepdarities  in  its  vascular  supply. 

In  the  following  obscrvatinns  a  nundnT  of  instances  of  this  type  of  fusion  are 

recorded  and  figured.    They  present  a  complete  nnd  graded  series,  proceeding  from 

^he  unmistakable  condition  of  complete  symmetrical  "  horseshoe  •'  kidney,  though 

plv^ical  development  of  the  same  vjrriation,  with  unequal  renal  level  and  disturbed 

rotation,  to  complete   tandem   fusion,   and  finally  conclude   wnth   an   instance   of 

complete  assimilation  of  the  two  glands  into   a  typical   gross  anatomical   single 

kidney  with  double  ureters*     The  pre])aration8  are  all  from  adult  male  subjects 

received  at  the  anatomical  laboratory  of  Columbia  University^  except  the  spcci- 


x"" 


Fio.   114. —  Hi^AN  Adult.      Ciiinia!    pile    or  *M.   >  '  fusion 

of  kidnevs.  I^oliated  prepwration  with  arrp-i-l  itni  atypicBl 
axial  rotation.  (Coliimbia  University  Morpljiolugiciil  Museum, 
No.  324(1.) 


Fio.  115, — Human  Adult.  Crossed  renal  dyKtnpia  with  fiiflion,  conibiiied  with  ntypical  devoJopment 
of  ByTstemic  ubdominal  venous  syslt^m,  (rolunibia  University,  Ansitomiral  LallHjnitory  Variation 
RocnrclH/)  A.  Hi^hl  urc"t*?r.  B.  Ri^ht  postavrdirml  vciti.  C,  Aorta.  D,  Lc/t  po$t4^\'3U  vein. 
E.  Iliac  cms8  Anastomosis.     F.  Left  ureter. 

only  Blight  flisliirhiiTiee  of  rennl  ratatif»n,  causing  a  more  ventral  position  of  peWU 
and  vasiuhir  t'onncctions  at  the  liihim, 

Sneli  an  inKlanec^,  in  situ,  is  ghon  by  the  preparation  eliown  in  Fig,  118.    The 
kidneys  in  this  individual  have  attained  nearly  the  nnrnial  level.    Both  adrenals  are  M 
present   and   typieally  sitnated.     Th«   right   sperniatie   vein   empties   close   to   the  ■ 
renal-caval  jnnetion,  the  left  at  the  t\T>ieal  point  on  the  left  renal  vein.    The  caudal 
poles  of  the  two  kidneys,  together  with  the  large  istlunus  of  renal  substance  uniting 
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trad  of  aorta  and  post -cava/ are  supplied  by  adflilional  vascular  trunks 

table  size.     Both  kldiK'y&  have  rotated  in  the  normal  direction,  but  not 

ipletely.    The  hi  la  with 
extrarenal   pelves   are 

re  on  the  ventral  sur- 

in  normal  glands. 

i    typical    caudal    pole 

1th   arrejited    migration 

ton    on    one    side,    the 

idney  reaching  the  nor- 

r  level,  and  displacing 

1  kidney  np  to  or  even 

median  line. 
preparation  shown  m 

the  main  part  of  tlie 

py     is    normnlly    con- 

md    hag    attained    ttie 

il,    with    typiea!    main 

»U»    adrenal    body    and 

only  slightly  displaced 

D  ventral  surface.     Mi- 
nd  rotation   have   here 

normally,  but  the  can- 

of   the   left   kidney   h 

i\\     the     corresponding 
of    ft    displnecd    rigfit 

^leh,  by  reason  of  the 
Itlie  left  organ,  has  been 
K'ntBs    the    metlian    line, 

hmg  axis  directed  nearly  horizontally;  migration  and  rotation  have 
n*»tiMl,  and  the  kidney  arches  oblirjuely  aeross  the  birge  nlidoniinHl 
I  lire  riimmon  iliac  leveh  The  pelvis  is  cxjiokhI  (ki  tlie  venlral  surface 
land,  and  the  principal  nnal  vessels  have  n  nearly  vertical  direction  (cf. 
f  ves«»lB  in  Fig.  IVl).  ^V\m  right  ureter  is  correspondingly  sliort  and  de- 
lear  the  median  line,  not  coniirjg  into  direct  relation  with  the  right 
c  vessels.  The  preparation  illustrales  exceedingly  well  the  extent  of  the 
ig  force  exerted — -by  reason  of  the  fusion — on  part  of  the  dominating 
in   this   case   the  left   one,  on   the  suliordinate  organ   of   the  other   side, 

kidney,  in  this  instance,  has  reached  a  practically  normal  level  and,  in 
shing  this  ascent,  ha^  carried  tlie  atypieal  organ  of  the  opposite  side  in 
lion  of  its  own  line  of  advnnee.  In  conij^aring  Figs.  118  and  IISJ,  tliis 
of  prcdomiDance  on  part  nt  one  or  the  other  kidney,  or  arrest  of  migra- 

nXalion  in  one,  with  unimp'ded  aseent  in  the  other  organ,  in  cases  of 
ole  or  '*  horseshoe  ■'  fusion,  is  quite  apparent.     The  same  conditions  iullu- 
adult  t}^)e8  of  the  otljer  fornix  of  renal  fusion, 

EndAo-End  or  '*  Tandem  "  Fumon, — The  cephalic  kidney  here  takes  the 
1  incorporates  the  eauda!  gland  of  the  opposite  side  into  a  single  gross 
sal  gland^  with  two  ureters  opening  typically  at  the  trigonal  angles. 


Ftu.  lift.  —  tluMw  Ai*uLT,  FuHi*in-kidhrv  of  Fig.  30. 
InolaO'ii.  Ventral  v»ow.  (CoUimh'm  Vtnvemiiy  Mor- 
phological Museum,  No.  324^1.) 


I 

i 


-«^  «'^"^'    -u  the    tn*^»»- 

^'  the  i.-ft  ^•'"Oet  P«'- 

'  c««A»^  ::j.;u  the  ^^^■ 

UidDcy.    /"   .     indieaU'*^ 


Fi*i  HH  ^ — TIiJMAV  Adult.  Csiuil:!]  p<>!f  or  "liorsn'Mhu*-"  funkm  ut  kMiif>>.  Situs  prriiurution. 
(<Vvliimhia  Uoiveraity  MorpliologieuJ  MiiHeum,  Ntu  3247-)  -1.  Poatcavu.  B,  Right  reiml  vein, 
r.  Ittglit  uret«r.  D.  Blo<iiiLT.  E.  Aorta.  F.  Left  rviial  veiw.  G.  Left  spermatic  vein.  U, 
Left  uretrr* 

[Fig-  12U  involving  tlie  caiiJal  pole  of  (lie  left  kklney  and  tlie  r-eplmlie  ]>ole  of  the 

libplacttl  right  kitiiioy.     The  caudal  part  of  the  medial  margin  of  the  h^ft  kidney 

toverlap{)ed  the  cephalic  part  of  tije  n^edial  horder  of  the  right  gland,  and  carre- 

Eftlioadiiig  surface  areas  of  the  ventral  aspei't  of  tlie  right  and  dorsal  asjject  of  the 


place,  bringing  the  tire^ 
teric  impkntntion  to 
what  would  have  \^en 
the  iriei^ul  margin  of 
the  gland  if  normal  ly 
situated  on  its  ovm 
side.  The  right  ureter 
eniergos  from  ttie  com- 
jKHind  gland  near  the 
caudal  limit  of  the  com- 
iion  fui^ed  area  (Figs, 
in  and  1-20).  The  sur- 
face of  the  organ*  there- 
fore, situated  caiidad  and 
Tuesad  of  the  gnxive  in- 
diiating  the  area  of  fu- 
sion iadongs  to  the  right 
kidney,  and  would  form 
tin*  lower  |  art  of  the  vt-n- 
tral  Rirfaee  of  the  same 
if  nornuiUy  situated  on 
tlie  right  side, 

rr^/rr.s\— The  eeph- 
alie  (left)  ureter  de- 
scends ohli<|nely  over  the 
ventral  surfaee  of  the 
gland  to  the 
nuirgin,  crossed 
left  spermatic 
and  then  curves  grad- 
ually to  its  vesicaJ  ter- 
mi  tuition. 

The  lower  (right)  Xirefer,  shorter  than  the  left  duct,  eniergtng  near  the  caudal 
end  of  the  hiteral  margin,  takes  a  s1uir]>  turn  to  the  right  across  aorta  and  cava, 
descends  nearly  in  the  midline  to  the  bladder,  bends  again  to  the  right  to  reach  its 
point  of  engagement  in  the  hladder  wall,  and,  reversing  its  direction,  traTerees 
the  same  to  a  normal  ureteric  orifice  at  the  right  angle  of  a  perfet^-tly  formed 
trigone. 


nil.      Ill  \iAM  Ai»ei.T.       rauiLil  pole   rvtud    fiisjim  witli  kiitiiil 
8tsi,ji^**  iif  eroAsi'il  ilyHlufnti.  uf  nghi  kidiify.       ((/nliiiKhiti  I'liiver- 

C  Rigltt  rfiial  vtMii.  D.  Ulf^hl  spcnnatic  vein.  A".  Higlit 
ureti^r  f\  Hlatlfler,  6\  Li'ft  udrPtvaL  ff.  Left  renal  vein. 
/,   Left  sperriiiilic  vt'iiK     J,    Ia-FI  ureter. 


lateral 
hy  the 
vessels. 
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Professor  McMurrieh  ^  ha8  described  a  case  of  fntiian  variation  almoBt  iden- 

with  the  one  above  describt^L     He  gives  ii  tabulation   witb   references   of 

aty-eight   similar   cases   beretofore   rt^corded   in 

literature    of    anatomically    single    unilateral 

kidneys,   produced    by   fusion    of   the    renal    hmh^  f  \     d 

eesing  two  ureters  opening  normally   inlo 

ider 


Another  similar   ease   is   reported  by   E.    C» 
Hill/  '  ^^ 


vV^ 


'-'i 


¥\Q.    1 20. 8f !M  EM  A     I LLV  STRATI  N  O 

Tvi'E  OF  Renal  BLASTtMA  Ft-teu 

lON'  IV  P«K('KI>l!NrO  P  HE  PA  RATION'. 

a.  Art'Ji  of  fusiun.  6.  Right  kid- 
iioy.  c.  Right  ureter,  d.  Left 
kiilnoy.     e.  Left  ureter* 


We  have,   therefore,   to   deal   wit!x    a   perfectly 

well-defined    embryonic    variation    of    the    kidneys 

which,  while   rare,   asstimes   such   a   regular   type, 

when  it  does  occur,  as  to  make  tlie  condition  one 
of  jETTcat  practical  importance,  from  the  clinical 
iini|Miint,  The  eystoseopie  examination  would  show 
a  nonnal  or  practically  normal  trigone  witb  right 
and  left  patent  ureteric  openings,  hf»tb  delivering 
Bfine  to  the  hladder.  This  would  suggest,  but  does 
not  Qa*essarily  prove,  the  presence  of  two  separate 
an<i  «listinct  kidneys.  Wit  It  a  perfi-rtly  normal 
QMiTic  liladiler  field  the  inrlividaal  jnay  possess  only  a  single  imilatcral  gross 
tnatoniical  kidney,  on  one  or  the  other  sitle,  the  product  of  more  or  less  com* 
pletf  fueion  of  the  original  bilateral  renal  blasiemata  aiul  crossing  one  of  them 
to  the  ojjposite  side.  Moreover,  as  pointed  out  by  McMurrit^b  nncl  shown  in 
»ne  of  Kruse's  cases,  no  matter  how  perfect  the  fusion  may  he,  the  two  kidneys 
f*'^Jiin  their  functional  indeiientbrnce  of  each  other,  and  their  tulndar  elements 
il«  not  comnmnicate.  Hence  it  is  (piite  jmssible,  «s  actunlly  occurred  in  the  case 
Knist'  referred  to,  that  one  jjortion  of  a  gross  single  fusion  kidney  corresponding 
'•*  the  jiart  contributed  by  one  of  the  renal  buds  should  degenerate  pathologically, 
•bile  the  other  retains  its  normal  parenHiyniatous  structure.  Consequently,  men 
the  (liderential  urinary  analysis  by  ureteric  catheterization  will  not  infallihly 
'l^temiine  eitl^er  the  side  of  the  affwted  organ  or  its  gross  structural  independence 
of  the  remaifiing  normal  kidney  tissue.    The  importance  of  these  facts  from  the 

S'liaieal  standpoint  Incomes  at  once  ajjpurcnt  if  the  question  of   nephrectomy  or 

*^thcr  extensive  renal  operation  is  under  consideration.     McMurricirs  tabulation 

®ii<jw&  that  the  variation  in  2h  recorded  casi'S  tx'CurB  in  10  per  cent  on  the  right 
1  *^d  in  GO  per  cent  on  the  left  side,  and  that  out  of  23  cases  78  ]>er  cent  were 
^»al(ii  and  22  jjer  cent  females.     These*  figures,  therefore,  indicate  a  decided  prc- 

P'^iiilemDee  on  t!ie  J  eft  side  and  in  males. 

The  only  possible  means  of  determining  the  position  and  course  of  the  ure- 
^Ts  in  doubtful  casf^s  is  by  an  X-ray  picture  of  sty!c4ed  urett^rnl  catheters 
^  fiiUf  passed   np   to  the   nrt*!eric   pelves.      Such   si    ]ii«nin'    wmhI,]    >]iow  the 

'J,  Playfair  Mc  Munich,  ''Crossed  Dystopia  tif  the  Kidney,  with  Fusion,"  Jour.  A  nut,  und 
^^» ,  vol.  xxxil.  p  652. 

•  Eben  C.  Hill,  *'0n  the  Embryonic  Devolopnient  of  a  Ciise  nf  Fiistil  Kidncj^y,"  Johns  Hop- 
^Hotp.  Btdi  ,  vol  xvii,  No,  181,  April,  l*m6. 


Ill  and  surgical  i 
eiiee  with  the  kidi 
have  used  this  1 
in  a  number  of  h 
of  supiK>sed  mi 
or  fused  kiduer 
satisfactory  resii 

A    unique 
of  crossed  renal 
^    pia  with  fusion 
served  by  Prof, 
S,  Huntington: 

The  case,  obs 
the  body  of  a  ma 
siihjeet  fifty-six  ] 
age,  ij^  one  of  ui 
£t  single  kidney  of  t 
side  with  double 
and  is  shown  in 
Fi^.  115. 

Fig.    110    Bhi 
isolated  kidney  ^ 
]m>\imal    parts 
two  ureters  in   t 
tral    view,    wliili 
1*?1    and    rjtj   fibc 
bl udder   and    profit 
the    ventral    and- 
views. 

The  eaRC  is,  as  will  appear,  one  of  crcK^ped  renal  dystopia  with  fusion,  the  i 
pole  of  tim  ri^lit  uniting  with  the  caudal  pole  of  the  left  gland,  combined  with 
bryonal  variation  of  the  large  ahdnniinal  venous  trunks.  The  fusion  is  very  ct 
and  the  residliiig  eunipuiiud  organ  clos4"ly  irnitatoH  in  shape,  position  and 
appearauee  a  normal,  large,  single  right  kidney  with  complete  ureteric  redupi 

(For  an  analysig  of  the  niwle  of  production  of  these  variations,  tha 
IS  referred  ti>  I'rofessor  Hunting:ton'8  paper,) 


Ftu.  121.— Htf.MAN  AiirLT.  Blud<lr-r  of  Fijc^  Hf>.  VeiitrQl  view. 
(Coltmibia  irnivBrsitVy  Marptu>k)u;ic;il  Museum,  No.  32M1.)  ^4. 
Hii^ht  uret4^r.  B,  flight  vt*stcuT  iiretfric  orifici?.  C.  JRiftht 
ejiiculut4*ry  tinc*t.  />.  jiladiler.  E.  Left  veialcal  ui^terie  orifice. 
A   l-eft  I'jaciilatory  duct.     G.  Opening  of  proatatic  utricle. 


VARIETIES  AND  PATHOLOGICAL  RESULTS  OF  CONGENITAL  ANOM 

OF  THE  URETER 

From  the  preceding  history  of  the  developmeut  of  tlie  kidney  anc 
it  can  he  readilv  understood  that  the  ureter  may  l)e  doubled  either  th 
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\B 


it^  entire  length  or  for  a  greater  or  less  distance  below  the  kidney,  the  two 

ureters  nniting  in  the  latter  ease  at  some  point  ahove  tlie  bladder  to  empty  ad 
Ig  single  canal  in   the   nuruial   situation.      When   the   ureter   remains   double 
Mironghont,  one  ureter,  usual ty  the  Irnvtr^  may  eater  tlte  bladder  at  tht*  nor- 
^indl  trigonal  angle;  the 
()fheT,     upper     ureter, 
^viU    then    enter    at    a 

Itju'ef   pjint   either    in 

{\\e    trigonal    area,    *>r 

10    the    region    of    tin* 

internal    sijhineter,    or 

111    the    prostatie    ure-       ^^^^^^b^  .^J^^^S /; 

I  tlirft  just  lateral  to  the 

oriti(^  of   the   ejaettla- 

tturv  duct,  or  in  the 
geniinal  vesicle,  or  in  Al 
llie  vas  deferens.  If 
\he  upper  ureter  enters  [ 
J  the  LlflJder  at  the  nor-  B^ 
inal  trigonal  angle,  then 
the  lower  ureter  wiH 
etJler  the  bladder  at 
some  higlier  point  in 
its  flf>or  or  posterior 
wall  When  dotdile  ure- 
tcw  enter  the  blathler 
by  patent  ami  ample 
orifiees  the  condition  is 
in  itself  of  no  patlio- 
logical  significance,  but 
one  of  these  ureters 
may   beconje    infected 

from  the  bladder,  or  the  posterior  portion  of  the  kidney,  drained  by  one  ureter, 
may  l>e  the  seat  of  jnfec*tiun;  in  this  connection  it  is  to  be  borne  in  mind  that 
the  urder  proceed itig  from  ilte  upper  portion  of  (he  kidney  empties  into  the 
bladder  at  a  lower  point  than  the  oiher^ 

When  one  or  other  of  the  ureters  empties  in  an  abnormal  situation,  in  the 
urethra,  the  vagina,  the  seminal  vesicle,  or  the  vas  deferens,  or  when  one  of 
the  ureters  empties  at  any  point  by  an  almormally  small  and  insufficient  orifice, 
several  pathological  eonditit>ns  are  jmssible.  Among  these,  the  eonnuonest  and 
mc^t  important  is  the  dilatation  of  the  ureter,  and  hydronephrosis  and  atrophy 
of  tliat  portion  of  the  kidney  drained  by  that  ureter. 

When  the  ureter  empties  into  the  vagina  there  will  be  dribbling  of  nrine ; 

when  the  ureter  empties  into  the  prostatic  urethra  there  may  or  may  not  be 
7Q 


h^ 


Fni.  122. — Sam;k  PnEPAnATnj?*,  DtjrHul  view.  A.  Ia^H  vas  ilefeTena 
B.  Left  ureter.  C.  Left  j«iejtiiiial  vesicle,  D.  Bladder.  E.  Riglit 
uretrr.     F.  Right  liemiiifiil  veaicle.     G.  Prc^state. 
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dribbling  of  urine.  The  fact  that  an  individual  has  dribbling  of  urine,  ac 
yet  is  able  to  empty  the  bladder  in  a  normal  manner,  demonstrates  the  pre 
ence  of  an  abnormal  ureteric  opening.  When  the  ureter  empties  into  the  sea 
inal  vesicle,  the  ejaculatory  duct,  or  vas  deferens,  these  structures  will 
dilated,  and  such  dilatation  may  produce  a  sac  which  projects  forward  aa 
•causes  an  anterior  bulging  of  the  posterior  bladder  wall.  In  certain  eas 
when  a  ureter  empties  into  the  bladder  by  a  very  narrow  opening,  or  when,  a 
sometimes  happens,  such  an  opening  is  closed  completely  from  any  cause,  ; 
cystic  tumor  of  the  bladder  may  develop,  situated  between  the  muscular  coa 
and  the  mucous  membrane;  such  a  cyst  may  remain  small  and  produce  n( 
symptoms;  it  may  grow  larger,  so  that  it  presses  upon  the  urethral  orifice  am 
causes  dysuria  or  retention.  It  may  grow  so  large  as  to  completely  fill  am 
distend  the  bladder;  it  may  even  compress  the  other  ureter,  and  thus  caus 
complete  hydronephrosis  with  atrophy  of  the  entire  kidney.  Such  cases  ar 
peculiarly  susceptible  to  infection  with  a  resulting  infected  hydronephrosi: 
In  other  cases  the  normal  ureter  of  the  other  side  may  be  compressed,  resultin 
in  interference  with  the  function  of  the  opposite  kidney  and  death  from  uremic 
In  the  female  an  obstructed  ureter  may  cause,  first,  a  cystic  tumor  of  tl: 
bladder  and  interference  with  urination.  Continued  straining  efforts  may  fon 
such  a  dilated  ureter  into  the  urethra,  and  cases  have  been  observed  whei 
the  tumor  projected  beyond  the  external  urethral  orifice.  In  those  cases  ( 
abnormal  ureters  which  have  produced  symptoms  the  results  have  been  far  moi 
disastrous  in  females  than  in  males ;  in  the  former  the  individuals  have  rare! 
reached  adult  life,  in  the  latter  a  number  of  these  individuals  have  lived  1 
advanced  age;  in  some  no  symptoms  have  been  produced,  the  condition  havir 
been  observed  only  after  death,  as  in  the  specimens  collected  by  Professc 
Huntington. 

In  others  symptoms  have  occurred,  sometimes  early,  sometimes  not  unt 
advanced  age.  When  no  symptoms  have  occurred  the  diagnosis  will,  of  cours* 
not  be  made  during  life.  As  might  be  expected  from  what  we  know  of  tl 
physiology  of  urination,  and  of  the  relative  powers  of  the  compressor  urethr 
and  sphincter  muscles  of  the  bladder,  a  ureteric  opening  in  the  prostatic  urethr 
does  not  necessarily  produce  dribbling  of  urine. 

DIAGNOSIS 

When  a  patient,  male  or  female,  gives  a  history  of  dribbling  of  urine  froi 
infancy,  and  at  the  same  time  is  able  to  empty  the  bladder  normally,  the  dia^ 
nosis  of  an  abnormal  ureteric  opening  is,  as  already  stated,  quite  positive 
In  the  other  cases  in  which  symptoms  occur,  they  are  usually  of  an  obstructive 
sometimes  also  of  an  inflammatory,  character,  and  are  manifestly  of  no  di: 
tinctly  diagnostic  value. 

In  cases  of  hydronephrosis,  congenital  abnormalities  of  the  ureters  are  t 
be  thought  of. 
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TVlen  cystic  tiiniors  are  ohstTvcd  in  tlje  trisjoiitd  rc^H>n  rtf  the  bladder,  the 
jgnosis  of  an  almormal  ureteric  tirraiigeiiieiit  is  proluilile,  iiyil  mi^ht  l»e  made 
finitely  Lj  a  careful  study  of  the  bladder  with  a  cystoscoiic.  For  a  deteriiii- 
ition  of  the  actual  conditions  present,  and  for  the  origin  and  course  of  the 
Teral  ureters,  there  is  no  uiedind  so  useful  as  catheferi/.atioii  with  styletcd 
Inmients  and  X-rav  iiielui'es  of  the  individual  with  the  catheters  in  situ, 

VARIATIONS    IN   THE    BLOOD    SUPPLY    OF    THE    KIDNEY 

Variations  in  the  ljkK)d  supply  nf  tlie  kidiu^v  are  exceedingly  freepicnt,  and 

H^a  ]>raHical  interest  holh  fnmi  a  siirgirul  and  iiatholngic^iil  jiuint  nf  view. 

SSoTTual  blixiJ  su]>ply  of  the  kidney  is  as  fnllnws :  Kach  kidney  receives  it3 

aiilmal  supply  from  a  branch  nf  the  abdominal   anrtu — the  renal  artery;   the 

vc8st4  is  of  unusual  size  for  the  hulk  of  tlie  organ  which  it  supplies.     Each 

^  y^gpfll  artery  is  given  <iff  from  the  aorta  at  right  angles,  or  nearly  so,  and  com- 

^^irjoiily  l>efore  entering  the  bibim  of  the   kidn<n^   dividrs   into   f(Hir  branches: 

^'Voof  these  supply  the  anterior  and  two  the  j*(>sterinr  half  rvf  the  kidney;  this 

IlXia?  lie  descril)ed  as  the  coounon  arterial  arrangcnieiit- 
According  to  Jilssel,  the  fiilli*\viiig  is  a  fre<pient  typo  of  arterial  distribu- 
tion: fwn  of  the  ffHir  branches  supply  the  anterior  half,  a  third  pn»ceeds  to 
"tlie  iipjier,  a  fourth  to  the  lower  ])f^rtion  *tf  ibp  kidney.  Of  the  two  aiiterinr 
t>ranches,  one  supplies  the  miihlle^  the  other  the  lower  jKirtinu  of  the  anterior 
Httlf  of  the  kidney.  Th«  siiperior  branch  Rn]i]ilit\s  the  up|HT  pule,  the  ]x»iteri<^r 
oraneh  tJie  hjwer  two  thirds  of  tliat  jKjrtion  of  the  kitlney  whieli  lies  in  contact 
"**itli  ihe  posterior  abdominal  wall  Anomalous  arrangements  are  exceedingly 
^^^iiioii.  The  commonest  anomaly  consists  in  an  increase  in  tlie  nuud>er  of 
Hileries.  Both  renal  arteries  may  arise  from  a  common  trunk  given  off  from 
anterior  surface  of  the  aorta. 

The  origins  uf  multiple  artiM-ies  supplying  the  kidney  may  be  very  varied, 

atiJ  the  genetic  causation   of  such   variations   hecomei^   <juite   plain    wlam   we 

study  the  end>ryology  of  the  kidney  with  reference  t(>  the  devehtfanent  of  its 

Uiod-vessels.     Thus,  multiph^  branrlir^s  may  \ye  derived  from  variants  sources 

in  the  following  order  of  frequency:  Suprarenal;  second  or  tliird  lumbar;  right 

utpatic;  colica  dextra ;  external  iliae;  interiial  and  commou  iliac;  middle  sacral 

^^ery.     The  renal   artery  nuiy  even  originate  upon   t!ie   ojijiosite  side  of  the 

Wy;  thus  Otto  ref>orted  a  case  in  which  n  branch  of  the  right  conunon  iliac 

«^t)\plifj  the  left  kidney.     Accessory  arteries  usually  enter  tlie  kiilney  at  the 

upi>er,  souietiines  at  the  lower  pole,  f>ccasionally  at  other  points, 

When  operating  upon  kidneys  parth'  sup]ilicd  by  branches  entering  at 
uinguul  situations,  the  surgeon  rnay  encounter  imexpected  and  serious  bleed- 
*t»f  ^lieii  enucleating  the  organ  after  the  vessels  of  the  ]iedicle  Itave  all  been 
st^vered;  gg  stated,  this  will  more  often  occur  when  separating  the  upper  ix>le 
^»  the  kidney  than  in  other  situations. 


CHAPTER   XII 

INJURIES  OF  THE  KIDNEY 

On  aeeoimt  of  the  position  of  the  kidney  in  tlie  abdomen,  protected  as  it  i 
by  the  spinal  eohinm,  by  thick  layers  of  muscles,  and  by  the  thoracic  wall 
great  force  is  necessary  to  injure  it  from  behind;  and  its  deep  position  pre 
tects  it  also  from  all  but  extreme  degrees  of  violence  from  in  front.  Accon^ 
ingly,  injuries  of  the  kidney  are  comparatively  rare.  In  battle,  injuries  of  tli 
kidney,  as  the  result  of  gunshot  wounds,  are  probably  fairly  common,  but  i 
most  of  the  cases  associated  grave  injuries  of  the  spine  and  of  the  abdominj 
viscera  so  commonly  coexist  that  the  wounds  rarely  come  under  the  care  of  tl 
military  surgeon.  In  civil  life,  also,  gunshot  and  stab  wounds  of  the  kidne 
are  relatively  rare  injuries.  Contusions  and  ruptures  of  the  kidney,  as  tl 
result  of  blunt  violence  without  external  wound,  are  much  more  common ;  on' 
very  rarely  are  injuries  of  the  kidney  by  blunt  violence  associated  with  s 
extensive  contused  and  lacerated  wound.  As  might  be  expected,  all  the  forn 
of  kidney  injury  are  far  more  frequent  in  males  than  in  females,  and  they  ai 
more  frequent  during  the  second  and  third  decades  of  life  than  earlier  or  latei 
although  in  large  cities,  like  New  York,  where  run-over  accidents  are  so  cor 
mon,  a  consicJerable  proportion  of  the  ruptures  of  the  kidney  occur  in  childrei 
A  large  proportion  of  all  subcutaneous  injuries  of  the  kidney  are  associate 
with  grave  traumatisms  to  the  other  abdominal  viscera,  to  the  spine,  et 
Kiister  collected  the  statistics  of  306  cases  of  injury  to  the  kidney  withoi 
external  wound.  He  found  that  the  right  kidney  was  injured  more  often  tha 
the  left,  and  that  93.98  per  cent  of  the  cases  were  males,  6.02  per  cent  female 
A  nearly  similar  proportion  existed  among  children  under  fifteen  years  of  ag 
Of  these,  there  were  41  cases,  and  33,  or  80.48  per  cent,  were  boys;  only 
were  girls.  Kiister  explained  the  infrequency  of  kidney  injuries  in  the  fema 
not  only  by  their  less  active  mode  of  life  and  less  frequent  exposure  to  extern; 
violence,  but  also  on  account  of  the  fact  that  the  broader  pelvis  and  moi 
prominent  crests  of  the  ilia  in  women  served  to  protect  the  kidney  from  dire- 
violence.  Further,  that  Avomen  usually  have  a  thicker  layer  of  fat ;  that  tlie 
corsets  also  probably  served  to  protect  them  to  some  extent.  The  rarity  i 
injuries  of  the  kidney  may  be  illustrated  by  the  following  facts :  From  Januai 
1,  1890,  to  October  1,  1898,  only  7  cases  of  injury  to  the  kidney,  requirii 

operation,  entered  the  Roosevelt  Hospital  in  the  city  of  New  York,  a  hospit 
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^here  the  accident  service  is  very  large.  A  number  of  cases  of  injurj  of  the 
jcidney  other  than  these  were  treated  in  the  hospital  by  conservative  measures, 
llt€i  kidney  lesion  not  l>eing  severe  enough  to  merit  operation.     Of  the  cases 

I^tc^^rated  upon,  all  were  males,  and  all  hnt  2  were  young  adults ;  tlie  ages 
j-a^Bged  between  twenty -eight  and  ten  years.  In  5  of  the  cases  the  injury  of 
tlictidnev  was  rauspd  by  tlie  ]>atient  falling  some  dishiin'o  and  striking  against 
^f^ix]e  hard  object,  which  injured  die  loin  or  the  lateral  wall  of  tbe  helly.  One 
fgm^  was  crushed  between  two  cable  cars.  In  the  seventh  case  the  patient, 
who  was  riding  a  bicycle,  collided  witli  the  shaft  of  a  wagon,  which  |)enetrated 
his  right  pleura,  diaphragm,  peritoneum,  liver,  and  caused  a  contused  and 
lacerated  wound  of  the  right  kidney  (Dr.  Robert  Abbe's  case).  Thus  G  of  these 
caises  were  subcutaneons  injuries.  Since  1898  only  6  cases  of  injury  of  the 
kidney  requiring  oj>eration  have  come  under  my  personal  observation  in  my 
perviee  at  the  New  York  llusidtal.  One  of  these  cases  was  a  ruifture  of 
the  liver,  the  kidney,  and  the  lung.     The  case  history  is  given  uuder  Inju- 

I~  Ties  of  the  TJver.  One  was  a  rupture  of  bcith  kidneys,  curling  fatally.  One 
was  a  lacerated  wound  of  tbe  kidney,  produced  by  a  fnictured  twelfth  rib; 
the  broken  end  of  the  rih  ^x^netrated  tbe  substance  of  the  kidney,  A  fourth 
was  a  gunshot  wound  of  the  kiduey,  associated  with  woimds  of  the  intestine, 
dia|jliragm,  and  lung.  One  was  a  stab  w<nmd  of  the  kidney,  requiring  suture. 
One  was  a  sulK*utaneous  laceration  of  tbe  kidney,  requiring  nephrectomy  on 
account  of  persistent  bleeding.  I  recall  an  unusual  case  seen  by  me  when  I 
was  house  surgeon  in  Bellevue  Hospital  in  the  service  of  Dr.  Frank  Hartley, 
a  stab  wound  in  the  right  loin,  which  opened  the  i>f?ritoneal  cavity,  wounded 
tbo  liver,  and  made  a  deep  cut  into  the  substance  of  the  right  kidney.  The 
hiife  entered  between  the  niurh  and  tenth  ribs,  midway  between  tlie  nuim- 
mary  and  axillary  lines,  and  traversed  the  right  kidney  fnnu  the  outer  to  the 
iancr  border.    A  small  urinary  fistula  persisted  for  six  months. 

I  In  18[H>  Keen  tabulated  155  cases?  of  injury  of  tbe  kidney.     Of  these,  19 

wt^re  gunshot  wounds,  S  were  penetrating  wounds  of  other  descriptions,  118 
Trere  sulieutaneous  ruptures,  6  traumatic  hydronephrosis,  2  partial  nephrec* 
tomy  for  rupture,  2  ruptured  ureter  (pelvis).  From  these  statistics  one  sees 
that  subcutaneons  ruptures  of  the  kidney  are  far  more  common  than  open 
woimds.  The  injuries  to  the  kidney  substance  vary  much  in  severity,  from 
slight  Ci^ntusions,  attended  by  only  a  small  amount  of  hematuria,  to  severe 
criishing  injuries,  in  which  the  kidney  may  be  pulpified  or  torn  completely 
in  two.  The  causes  of  rupture  of  the  kidney  are  falls  from  a  height  in  which 
tli^  individual  strikes  some  more  or  less  prominent  har<l  object,  thus  inj\ir- 
ing  the  kidney  by  direct  violence;  or  sudden  and  very  forcible  flexion  of  the 
L  trunk  upon  itself  as  the  body  strikes  the  ground.  Other  causes  are  blows 
■  upon  the  loin  or  the  front  of  the  alidomen,  and  sometimes  violent  muscular 
effort.  The  cases  which  T  have  ?een  o{  rupture  of  the  kidney  have  been  chiefly 
from  falls  or  run-over  aecideut«.  As  stated  under  Injuries  of  the  Abdomen, 
iii  general,  when  the  body  rests  against  some  firm  surface,  and  a  compressing 
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force  is  exercised  from  in  front  by  a  moving  body,  the  kidney  as  well  as  other 
abdominal  viscera  may  be  injured.  A  number  of  cases  of  rupture  of  the  kid- 
ney from  muscular  violence  have  been  observed.  Thus,  Clement  Lucas  reported 
the  case  of  an  elderly  man  who  was  walking  behind  a  wagon  loaded  with  heavy 
sacks ;  one  of  these  fell  to  the  ground,  and  he  endeavored  to  catch  it  by  grasp- 
ing it  suddenly  with  both  hands.  He  felt  a  severe  pain  in  the  left  side  of  the 
abdomen  and  back,  and  passed  blood  with  his  urine.  A  second  case  was 
reported  by  Campbell.  A  young  girl  of  fourteen  bent  her  body  forcibly  to  the 
left  side  while  jumping  over  a  hedge.  She  immediately  experienced  severe 
pain  in  the  region  of  the  kidney,  and  passed  blood  with  her  urine. 

While  the  mechanism  of  ruptures  of  the  kidney  by  direct  violence,  the  result 
of  crushing  injuries  or  blows  upon  the  front  of  the  abdomen  or  the  loin,  is 
sufficiently  clear,  other  cases  of  rupture  of  the  kidney  occur  in  w^hich  the 
violence  is  exerted  against  some  distant  part  of  the  body,  as  when  the  patient 
falls  from  a  height,  and  suddenly  flexes  the  trunk  violently,  either  anteriorly 
or  to  one  side.  Ruptures  of  the  kidney  under  these  conditions  have  been 
explained  by  the  theory  of  hydraulic  pressure,  sometimes  by  the  pressure  of 
the  ribs.  Unquestionably  when  the  lower  ribs  are  broken  the  kidney  may  be 
wounded,  as  in  the  case  of  my  own  cited  above.  It  is  comprehensible  that 
as  the  result  of  a  sudden  violent  commotion  of  the  body  the  kidney  might  be 
projected  by  its  own  inertia  against  the  transverse  processes  of  the  vertebnr, 
and  thus  injured.  The  explanation  of  ruptures  of  the  kidney  by  hydraulic 
pressure  was  made  satisfactorily  by  Kiister,  who  tried  a  number  of  experiments 
upon  kidneys  removed  from  the  body  and  produced  ruptures  of  various  kinds, 
indicating  that  a  sudden  increase  of  hydraulic  pressure  was  the  cause  of  the 
rupture.  He  also  found  that  even  in  the  bodies  of  old  persons  after  the  intes- 
tine had  been  removed  sudden  violent  pressure  upon  the  lower  ribs  of  the  left 
side  caused  the  ribs  to  bend  inward  and  to  come  into  contact  with  the  kidney. 
In  ruptures  of  the  kidney  from  hydraulic  pressure  the  lines  of  rupture  usually 
radiate  from  the  hiluni  toward  the  twelfth  rib.  In  cases  of  rupture  of  the 
kidney  from  muscular  violence,  it  is  assumed  that  the  muscles  acting  upon  the 
lower  ribs  cause  them  to  move  inward,  and  thus  compress  the  kidney  against 
the   spinal  column. 

The  character  of  the  injury  to  the  kidney  varies,  as  stated,  in  a  number 
of  ways :  In  the  cases  which  I  have  personally  seen,  in  two  a  simple  transverse 
fissure  of  the  kidney  existed,  running  from  the  hilum  to  the  convex  border. 
In  one  the  kidney  was  completely  torn  in  two  at  about  its  middle.  In  one 
a  contusion  of  the  kidney  existed  without  rupture  of  the  capsule,  but  with 
the  laceration  of  an  artery  in  the  kidney  substance  of  considerable  size,  so  that 
an  arterial  hematoma  or  traumatic  aneurism  was  produced,  which  bled  the 
patient  nearly  to  death  in  the  course  of  about  four  weeks.  In  another  case, 
operated  upon  in  the  Roosevelt  Hospital  by  Dr.  Frank  Hartley,  there  was 
rupture  of  the  kidney  capsule,  the  kidney  itself  was  extensively  contused,  and 
a  very  large  hemorrhage  had  occurred  into  its  interior,  so  that  the  organ  was 
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^atlv  inrrfased   in  j^ize.     Miu-h  nf  tlie   tlis«irganizatiaii   nf  tho  kidney  giilv 

itsnve  had   probably  been  caiit^od  by  the  pressure  nf  extravasated   libriod.      In 

another  case,  a  t^hild  of  ten  year??,  who  had  ret^ivpd  a  severe  injury   from  a 

fjill  upon  the  right  Wm  and  iiuffered  from  nuirke<t  beniattirin.      Kxposnre  uf 

(he  kidney  two  weeks  after  the  injury  for  septic  symptoms  di&eovered  a  neerotic 

ar<^a  in  the  sid)stance  of  the  kidney,  rounded  in  shnpe,  an  ineb   in  diameter, 

jn^l  aI>out  half  an  ineh  deep.     In  anotlier  caso,  where  a  man  was  crusbrd  l>e- 

tv%'€*rn  two  cable  ears  and  developed  i^onie  weeks  hiter  septie  symptoms,  a  large 

tuinor  formetl  in  tlie  right  loin;  the  kidney  was  found  completely  disintegrated 

£it   the  time  of  the  ofw^ration* 


I 


I 


SUBCUTANEOUS   INJURIES  OF  THE   KIDNEY 

The  various  grades  of  suhentanams  injury  tfi  tbc  kidney  were  classified  by 
Sohetle  into  Rve  groups: 

h  Injury  of  the  Fatty  Capsule  of  the  Kidney  and  of  the  Fibrous  Capsule 
^uritiioiit  Injury  of  the  Kidney  Substance.- — lu  the.se  eases  there  is  usually  a 
m^flerate  effusion  of  hhiod  between  tlie  kidney  and  its  fatty  capsule;  the  latter 
i^  more  or  less  extensively  infiitrated  with  blood,  and  may  snbsequently  beecuue 
tliiVkened  and  indurated  frum  t!ie  furuuitifm  of  new  connective  tissue.  Occa- 
sionally the  hematoma  resulLs  in  tlie  fonuatinn  uf  a  cv'^^t. 

8,  Contusion  of  the  Kidney  with  Hemorrhage. ^Contusion  of  the  kidney  sul> 
stanei^  willi  beniorrlmge  occurs,  sometimes  without  gross  lesion,  sometimes  with 
the  fnruuition  of  solitary  or  multifile  lissiires  in  Ibc  kidney,  whirb  may  be 
tmnsverse  or  radiating,  and  are  seldoni  parallel  to  tbn  long  axis  of  the  organ. 
The  ruphini's  do  not  extend  into  the  reiud  pelvis,  Such  injuries  of  the  kidney, 
although  tbey  may  be  acconipauied  by  uuirked  symptoms  and  bematuna,  which 
may  be  profuse,  rarely  resnlt  fatally  unless  they  become  infected,  or  unless  a 
considerable  blrMtd-vessel  is  torn  witli  the  fnmiation  nf  a  traumatrr  aneurism, 
3.  Fissures,  Single  or  Multiple,  in  the  Kidney  Substance,  for  the  Most  Fart 
Eadiating  from  the  Hilum,  but  Extending  into  the  Benal  Felvis,^— In  some  of 
these,  as  in  one  of  my  own  cases,  the  kidney  may  be  completely  torn  in  two. 
These  cases  are  attended  by  profuse  beuu^rrhage  into  the  surrounding  structures, 
into  the  fatty  capsule,  into  the  retroperitoneal  tissues,  or  if  tl^c  |)critrinenm  in 
front  of  the  kidney  is  also  ruptured,  into  the  al>dominal  cavity.  The  tendency 
of  such  hemorrhages  is  to  spread  downward  into  the  mesentery  of  the  small 
intestine,  along  the  course  of  the  spermatic  vessels  to  the  groin,  into  the  scrotum, 
into  the  labia  majora  of  the  fenjale,  into  the  pelvis,  and  to  apjjear  sujierficially 
in  the  skin  of  the  abdominal  wall.  These  cases  are  very  serious.  The  aecom- 
punying  extravasation  of  the  urine  forms  a  dangerous  complication;  a  consid- 
erable tumor  is  usually  present  in  the  loin  after  a  few  days.  Hematuria  may 
b©  alisent,  since  the  ureter  is  often  plugged  by  a  clot  of  blood.  As  a  rule, 
^Tiless  operated  upon,  septic  symptoms  develop  as  the  result  of  infection  of 
ttiO  mixture  of  blood  and  urine  with  the  production  of  a  large  abscess  or  of  a 
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widespread  necrotic  inflammation  of  the  retroperitoneal  tissues.  Late  sec- 
ondary hemorrhages  may  occur  as  the  result  of  the  necrotic  process,  and  such 
may  be  fatal. 

4.  Complete  Pulpification  of  the  Kidney. — In  these  cases  the  kidney  is  exten- 
sively lacerated  and  torn,  and  considerable  pieces  of  kidney  tissue  may  be 
completely  separated  from  the  rest  of  the  organ.  The  result  is  not  dissimilar 
to  class  3.  Unless  operated  upon  these  patients  die  of  hemorrhage  or  of  septi- 
cemia. 

5.  Injuries  of  the  Kidney,  Accompanied  by  Buptore  of  the  Benal  Vessels, 
Bupture  of  the  Ureter,  or  Tearing  Away  the  Vessels  and  the  Benal  Pelvis  from 
the  Kidney  Itself. — In  these  cases,  unless  operated  upon  at  once,  death  ensues 
from  hemorrhage  or  from  necrotic  and  putrid  inflammation  and  septicemia. 

A  sixth  class  might  be  added  in  which,  in  addition  to  the  injury  of  the 
kidney,  extensive  multiple  injuries  of  the  other  abdominal  viscera  or  of  the  lung 
occur,  and  while  always  grave  injuries,  some  of  them  are  saved  by  prompt 
operation. 

Symptoms,  Course,  and  Diagnosis  of  Subcutaneous  Injuries  of  the  Kidney. — 
Since  most  cases  of  rupture  of  the  kidney  occur  as  the  result  of  extreme  degrees 
of  external  violence,  the  symptoms  of  more  or  less  pronounced  shock  are  usually 
present  immediately  after  the  injury,  and  are  due,  as  in  other  cases  of  severe 
injury  to  the  belly,  to  the  violent  mechanical  disturbance  of  the  sympathetic 
and  abdominal  plexuses  of  nerves  rather  than  to  any  injury  of  the  kidney 
itself.  In  other  cases  the  symptoms  of  shock,  even  after  very  severe  injuries 
of  the  kidney,  may  be  entirely  absent;  the  individual  may  continue  to  walk 
about,  or  even  to  work  for  several  hours,  until  he  begins  to  feel  faint  from  inter- 
nal bleeding,  or  until  his  attention  is  attracted  to  the  presence  of  blood  in  his 
urine.  Accompanying  the  shock,  when  present,  nausea  and  vomiting  are  com- 
monly observed,  togctlier  with  the  other  symptoms  of  shock,  as  already  described. 

Pain. — Following  injuries  of  the  kidney,  severe  pain  is  usually  present  at 
the  time  of  the  accident,  although  it  may  at  first  be  slight,  and  gradually 
increase  in  intensity,  as  the  effused  blood  causes  tension  and  undue  pressure 
upon  the  nerves  of  the  kidney  and  its  capsule,  and  upon  the  sensory  nerves 
after  their  exit  from  the  spinal  column.  The  pain  is  referred  to  the  region 
of  the  kidney,  and  often  radiates  downward  along  the  course  of  the  ure- 
ter into  the  bladder,  the  external  genitals,  and  the  inner  surface  of  the  thigh. 
External  signs  of  injury  in  the  neighborhood  of  the  kidney  may  be  present  or 
absent;  such  may  be  abrasions,  ecchymoses,  the  signs  of  a  fractured  rib,  etc. 
Extreme  tenderness  over  the  injured  kidney  is  present  in  all  cases.  If  blood 
is  poured  out  in  considerable  quantity  in  the  vicinity  of  the  kidney,  a  tumor 
mass  will  be  formed  behind  the  peritoneum,  which  may  gradually  increase  in 
size  for  hours  or  days,  and  may  extend  well  down  to  the  umbilicus  to  one  side 
of  the  median  line,  and  l)e  felt  as  a  distinct  tumor  mass  or  as  a  mere  sense 
of  diffused  resistance  on  palpation.  Such  effused  blood  may  appear  after  a 
day  or  more  upon  the  skin  of  the  lower  abdomen,  in  the  region  of  the  inguinal 
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einil,  in  the  scrotum,  in  the  fold  of  tlie  |!^oin.  Usually,  if  the  effusion  of 
blftod  is  considerable,  the  patient  will  lie  with  the  thigh  of  tJiat  side  flexed 
to  relieve  the  tension  of  the  musrles  of  the  back  and  of  the  abdominal  wall. 

Hematuria, — The  most  characterislie  sign  of  injury  to  the  kidncj^  is  the 
jvesence  of  blood  in  the  nrine.  It  is  to  be  borne  in  mind,  however,  that  in 
sevpral  groups  of  eases  hematuria  may  he  slight  or  absent.  If  the  injury  of 
ibe  kidney  involves  merely  the  fatty  eap.sule  and  the  fibrous  capsule  with- 
Mii  crushing  or  tearing  the  kidney  substance,  no  blood  will  ajipear  in  the 
urine.  In  very  severe  injuries  of  the  kidney — namely,  those  in  which  the 
iipeter  is  torn  across,  or  in  which  the  ureter  is  sor>n  plugged  by  a  blood  clot — 
tlie  quantity  of  blood  in  the  urine  nuiy  be  small,  microscopic,  or  even  absent. 
In  the  cases  where  the  ureter  is  pbigged  by  a  clot  the  appearance  of  blood  may 
be  delaved  for  manv  hours  or  mux  be  intermittent.  In  these  cases  attacks  of 
rpMl  colic  may  occur, *folbnved  by  tlie  evacuation  of  lilood  casts  of  the  ureter. 
If  the  bleeding  prt>ceeds  rapidly  down  the  ureter  into  the  lilacbler,  the  appear- 
Jinnps  will  vary  in  different  cases.  The  jiatieut  uuiy  urinate  blond  in  large 
ijuaatities  mixed  with  urine.  If  the  bhubler  was  empty  at  the  time  of  tlie 
leciftent,  the  organ  may  till  up  with  partly  coagulated  blood.  In  these  cases 
the  patient  w^ill  suflTer  intense  pain  in  the  region  of  the  bladder,  will  have  a 
wnstant  desire  to  urinate.  Tlie  contractions  of  the  bladder  wall  may,  however, 
be  iiLsiirticient  to  force  tiie  clotted  bkmd  llirough  the  urethra,  s*i  that  complete 
ft*teiition  may  occur  with  tlie  formation  of  a  tumor  al)uve  the  pnl>es  by  the 
tended  bladder.  In  other  cases  the  ]iatient  may  be  able  to  empty  the  bhuhler 
J^rth,  and  will  pass  urine  mixed  with  blood.  From  time  to  time  the  orifice 
o{  the  urethra  wdll  be  plugged  by  a  clot  and  the  stream  of  urinn  interrupted, 
<*»iisiog  severe  pain*  In  these  cases  it  may  be  necessary  to  empty  the  bladder 
with  an  evacuator,  or  to  suck  it  out  with  a  large  hand  syringe  and  a  large  metal 
cafbeter  having  one  or  more  unusually  wide  eyes.  In  many  cases  the  quantity 
of  blood  entering  the  bladder  will  be  small ;  the  urine  will  simply  Im?  colnred 

I  slightly  or  deeply,  and  will  appear  not  briglit  red,  hot  smoky  or  a  dull  brown 
color,  indicating  that  the  blood  has  l>een  in  contact  with  the  urine  for  some  time. 
It  is,  of  course,  imprtrtant  to  distinguish  whether  the  blood  comes  from  the 
Wadder  or  from  the  kidney.     This  is  sometimes  {wssible.     Usually  in  hemor- 
rhage from  the  kidney  the  urine  is  evenly  mixed  with  blood;  in  hemorrhage 
from  the  bladder,  on  the  other  hand,  the  last  portion  of  urine  passed  often 
contains  more  blood  than  the  first.     The  diagnosis  may  also  be  made  by  wash- 
ing out  the  bladder.     The  bladder  once  evacuated   and  washed  clean »  if  the 
hemorrhage  comes   from   the  kidney,  further  washings  will   be   clear  or  but 
fcsligbtly  stained   with  blof)d.      If  the  hem<irrhage  comes  from  the  bladder,  re- 
Bpeated  washings  will  usually  appear  blood-stained,  since  the  mechanical  dis- 
wtention  of  the  bladder  by  the   flui<l   introduced  will   usually  be  sutficieot  to 
Bkeep  up  or  to  inaugurate  fresh  bleeding.     Tlie  eystoseope  will  enable  one  to 
"cfear  tip  the  diagnosis  in  doubtful  cases.     If  the  hemorrhage  comes  fn>m  the 
bladder^  the  fluid  medium  will  usually  become  opaque  almost  at  once;  if  from 
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the  kidney,  giishes  of  bloody  urine,  in  case  the  bleeding  is  still  going  on,  may 
be  seen  proceeding  from  the  orifice  of  one  or  other  of  the  ureters;  or  a  clot 
may  be  seen  adhering  to  the  orifice  of  one  ureter.  If  the  bleeding  has  per- 
manently or  temporarily  ceased,  tlie  cystoscopic  field  may  be  so  clear  as  to 
enable  us  to  eliminate  the  bladder  as  the  source  of  blood.  The  passage  of 
cylindrical  blood  casts  of  the  ureter  per  urethramy  while  characteristic  of  renal 
hemorrhage  is  inconstant. 

When  the  quantity  of  the  blood  that  is  found  in  the  urine  is  very  large, 
it  is  seldom  possible  to  make  a  differential  diagnosis  as  to  its  source  from 
microscopic  examination.  Injuries  of  the  kidney  are  usually  followed  by 
a  traumatic  ne])hritis,  and  after  a  hemorrhage  from  the  kidney  has  ceased, 
examination  of  the  urine  will  often  detect  hyaline  casts,  sometimes  containing 
granules,  sometimes  red  blood  cells  and  renal  epithelium.  Such  a  traumatic 
nephritis  is  associated  with  an  albuminuria,  and  the  quantity  of  albumin  is 
greater  than  can  be  accounted  for  by  the  small  quantity  of  blood  present. 
Polyuria  is  frecpiently  present  in  these  cases.  Traumatic  nephritis  is  sometimes 
associated  with  edema  of  the  extremities,  and  even  with  generalized  edema. 
This  is,  however,  a  relatively  rare  occurrence.  In  the  very  extensive  ruptures 
of  the  kidney  the  symptoms  of  internal  hemorrhage  may  be  present  of  any 
possible  grade.  In  the  worst  cases  the  symptoms  of  progressive  anemia  may 
increase  from  hour  to  hour,  and  unless  operated  u|X)n  the  patient  nvay  bleed 
to  death  in  a  very  short  time.  In  such  cases  the  local  signs  of  the  formation 
of  a  tumor  nuiss  in  the  region  of  the  kidney  will  l)e  marked.  If  the  peritoneum 
has  been  ruptured,  in  addition  to  the  signs  and  symptoms  of  hemorrhage,  there 
will  be  evidences  of  an  accumulation  of  blood  in  the  peritoneal  cavity.  These 
signs  have  been  described  in  another  section  under  the  Diagnosis  of  Injuries 
and  Diseases  of  the  Abdomen.  The  hemorrhage  following  contusion  of  the 
kidney  may  be  intermittent,  notably  if  a  considerable  artery  is  torn  without 
rupture  of  the  kidney  capsule.  This  is  well  illustrated  by  the  following  case 
observed  in  the  Kouscvelt  Hospital  in  1894:  The  patient  was  a  boy,  aged 
sixteen  years.  A  week  before  coming  to  the  hospital  he  had  fallen,  while 
running,  against  a  wooden  beam,  which  had  injured  his  right  loin.  He  did 
not  suffer  from  shock,  and  walked  a  considerable  distance  to  his  home,  where 
he  went  to  I:ed,  and  remained  during  the  following  week.  He  had  observed 
that  his  urine  was  red  after  the  accident.  Upon  admission  to  the  hospital  his 
temperature  was  99°  F.,  his  pulse  100.  He  was  passing  a  diminished  quantity 
of  urine,  14  ounces  in  twenty-four  hours.  This  was  slightly  brownish  in 
color,  and  contained  a  moderate  amount  of  blood.  There  was  pain  in  the 
region  of  the  right  kidney,  moderate  tenderness,  and  muscular  rigidity.  He 
left  the  hospital  at  the  end  of  three  days  feeling  better,  and  desiring  no  fur- 
ther treatment.  Twelve  days  later  he  returned.  On  the  preceding  day  he 
had  passed  a  large  amount  of  blood  per  urethram.  There  was  no  tumor  in 
the  loin  nor  noticeable  tenderness.  At  this  time  his  pulse  had  become  rapid, 
110.     He  had  a  slight  amount  of  fever.     His  urine  contained  some  bl<x)d. 
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Upon  the  two  following  davs  lie  jmsst'd  u  crmsiderable  quantity  of  blootl  with 
the  urine.  The  bleiMling  contimirfl  during  the  next  five  days  with  the  s^^'nipt^ims 
of  progressive  anemia.  Three  weeks  after  the  aecident  his  right  kidney  was 
removed.  The  kidney  was  slightly  enlarged.  There  waa  a  hnlging  tumor 'at 
the  center  of  its  f*tmvex  liurder.  Upon  ineii^ing  the  kidney  a  eonsideralde  eavity 
«18  found  in  the  kidney  snhtitance,  an  ineh  iind  a  half  in  diameter.  This  eav- 
ity  t'ontained  a  ghilndar  elot  of  hrii^ht  hlo<K],  inclosing  firm  eh*ts  an<l  masses 
of  iibrin,  partly  decolorized.  In  the  wall  of  tin;  c^avity  the  open  month  of 
in  artery  of  eonsideralde  size  plii^ge<l  with  a  s<*ft  and  reeont  throndms  was 
discovered.     The  eaj^snle  of  the  kidney  was  not  ruptured. 

The  e<iursc*  of  a  ease  in  which  the  kiiluey  was  torn  eomjiletely  in  two  will 
senT  to  illustrate  another  tyi^e.     The  patient  was  a  man,  aged  twenty-two  years, 
^ hit  was  admitted  to  the  Ktxjsevelt  Hospital,  Fehniary  7,  ISIKS.     On  the  day 
of  adnu'ssion  he  hjul  fallen,  wdule  walking  abtng  a  k'suD,  a  distance  uf  six  feet, 
anil  had  struck  with  his  left  loin  on  tlie  end  uf  a  post.     He  suflFered  sudden, 
jliiir])  fmin  in  the  loin,  a^d  exhibited  symptoms  of  shock.     I'lHjn  adntission  to 
tlip  hospital,  examination  showed  a   large,   robust  nuin.      He   was  very  pale. 
His  pidi?e   was    suft   mid   shiWj   7:3    beats    jicr   minute.      TeuijJi»nUure   noruuil. 
Tliere  was  marked  tendernesjj  in  the  left  luin  over  tla;  kidney  and  abdominal 
ri^dity  in  front.     There  was  dullness  mi  ]K'rcussiiin  in  the  left  loin,  extcuding 
f«m'ard   as   far   as   the   vertical    [dune   passing   tlirouiih    the   anteriur   su[>erior 
^m  of  the  iliiini.     Half  a  pint  of  nearly  pnre  blood  was  n'uinved  from  the 
Madder  by  a  catlieter.     The  urine  for  the  next  two  days  was  eontiniiousiy 
Mof>dy*     The  third  day  after  the  accident  the  blood  had   nearly  disapjieared 
from  the  urine.     The  patient  was  prr*foundly  anemic.     He  develo|ied  a  septic 
t»m|ieratiire,   104.5^  F.,  his  pulse  was  115.      There  was  pain,   rigidity,  and 
marked  bulging  of  the  abdominal  wtdl   in   tlie  left   hypfichontlriac  region  and 
p-Rsileriorly.     On  this  day  I  removed  his  kidney  through  a  cut  parallel  with  the 
border  of  the  ribs.     Upon  approaching  the  kidney  a  hirge  retroperitoneal  hema- 
toma was  opened,  cimtiuning  nearly  a  tpiart  of  fluid  blood.      At  the  bottom 
of  this  cavity  the  kidney  was  found   torn   triiusverscdy  eomplelely  acniss  into 
two  equal  pi>rtions,     Tlie  torn  edges  and  the  adjoining  kidney  substance  were 
extensively  puljiiiied.     The  kidney  was  removed.     Blood  entirely  disapiienred 
from  the  urine  after  the  operation,  and  thirty-four  ounces  of  urine  were  passed 
during  the  first  twenty-fonr  hours.     The  patient  made  an  uninterrupted  re- 
co\^erT. 

The  following  ease  history  illustrates  that  a  serious  subcutaoeous  rupture 
S  the  kidney  may  be  atlemled  by  trifling  symptoms  at  firsL     In  this  case  the 
kidney  and  the  ptdvis  of  the  ureter  w^ere  torn  by  a  fall  against  a  hard  object. 

The  persistent  hemorrhage  w^onhh  no  doubt,  have  caused  the  patient's  death 
had  not  the  kidnen'  been  removed. 

H       A.  C„  male,  aged  fifty-nine  years,  native  of  France,  a  ecvok. 

^k     On  July  6,  UI07,  at  about  7  a,m.,  he  was  lowering  a  small  ciirl  down  some  stone 

Bmpa.    Ue  stmnbled  and  fell  a  distance  of  only  two  or  three  steps^  striking  on  his 


I 


fhi 


394  INJURIES   OF  THE  KIDNEY 

left  side  against  the  edge  of  the  lowest  step.  He  experienced  a  sharp  pain  in  his 
side,  but  arose,  went  about  his  work,  and  did  not  consider  himself  seriously  hurt. 
He  had  some  pain,  like  a  stitch,  in  his  left  side,  some  difficulty  in  taking  a  deep 
breath,  and  that  was  all.  Nearly  eight  hours  later  he  had  a  strong  desire  to  uri- 
nate; he  went  to  the  closet,  urination  was  difficult  and  painful,  and  he  observed 
that  his  urine  was  deeply  stained  with  blood. 

He  sent  for  and  was  brought  to  the  New  York  Hospital  in  an  ambulance. 

On  Admission. — Patient  is  a  large  stout  man.  Skin  and  mucous  membranes 
normal  in  appearance.  There  is  a  fracture  of  the  tenth  rib  on  the  left  side  about 
three  inches  from  its  anterior  extremity. 

Abdomen. — There  is  tenderness  beneath  the  free  border  of  the  ribs  in  the  left 
hypochondrium,  and  tenderness  in  the  lumbar  region  of  the  same  side.  Tem- 
perature, 98.2°  F. ;  pulse,  76;  respirations,  20.  The  patient  urinated  liquid  of  a 
dark  wine-color.  The  patient  entered  the  service  of  Dr.  F.  W.  Murray.  He  was 
kept  quiet  in  bod.  His  urine  continued  bloody.  On  the  eleventh  day  of  July, 
four  days  after  admission,  his  hemoglobin  was  60  per  cent,  on  the  seventh  day 
after  admission  it  was  58  per  cent,  on  the  ninth  day  after  admission  it  was  52 
per  cent.  On  that  day  the  left  kidney  was  exposed  by  Dr.  Murray  through  a 
five-inch  incision  parallel  with  the  twelfth  rib.  The  fatty  capsule  of  the  kidney 
was  found  infiltrated  with  blood.  The  kidney  itself  appeared  swollen  in  its  lower 
half.  The  eapsula  propria  was  incised  and  the  incision  gave  scxit  to  blood  clots. 
The  hematoma  was  cleaned  out  and  the  wound  in  the  capsule  drained  by  a  strand 
of  gauze.  Suture  of  the  external  wound.  The  patient  then  fell  under  my  care. 
From  July  15th  until  July  19th  the  patient  continued  to  pass  bloody  urine.  He 
sufTered  from  painful  and  difficult  urination  and  much  vesical  tenesmus.  On  this 
day  I  again  exposed  the  kidney  through  the  same  incision.  A  jagged  rent  was 
found  in  the  posterior  surface  of  the  kidney  near  its  lower  pole.  The  tear  extended 
from  a  point  an  inch  and  a  half  distant  from  the  hilum  inward  and  opened  the 
pelvis  of  the  ureter  for  the  distance  of  an  inch.  The  borders  of  the  rent  in  the 
kidney  substance  were  friable  and  appeared  to  be  necrotic.  The  kidney  was  rcv 
nioved.  The  patient  made  a  good  and  satisfactory  convalescence.  In  addition  to 
the  lesions  described,  the  kidney  contained  several  small  areas  of  contused  tissue 
resembling  infarcts.     These  areas  were  necrotic. 


Operative  Indications. — Only  the  more  severe  subcutaneous  injuries  of 
the  kidney  demand  immediate  operation,  the  indications  being  the  rapid  devel- 
opment of  the  general  symptoms  of  hemorrhage — ^namely,  acute  progressive 
anemia  or  the  formation  of  a  tumor  mass  surrounding  the  kidney  combined  with 
such  symptoms  or  alarming  hemorrhage  through  the  ureters  and  bladder.  A 
good  many  of  the  cases  where  the  kidney  substance  is  contused  but  the  capsule 
is  not  ruptured,  and  where  the  contusion  does  not  extend  into  the  renal  jx^lvis, 
are  attended  by  only  a  moderate  amount  of  hematuria,  which  gradually  sul>- 
sides,  and  is  followed  by  a  return  to  health.  In  the  cases  where  a  considerable 
artery  is  torn,  with  the  formation  of  an  arterial  hematoma  in  the  kidney,  re- 
peated hemorrhages  of  a  severe  grade  constitute  a  positive  indication  for  o[x^ra- 
tion.    In  those  cases  where  the  capsule  of  the  organ  is  torn  and  where  blood  and 
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urine  ar^  extrarasuted  into  the  surrounding  tissues  in  tlie  ubsence  of  indica- 
tions for  11  limed i ale  operation  on  iiwoiint  of  heHu>rrljage  there  will  develop  in 
tiie  eourse  of  days  ur  weeks  septic  synaptoiuB  which  are  accompanied  by  char- 
Efteristie  signs:  The  formation  *»f  a  hoggy,  tender  tinnor  in  the  hiin,  profound 
pnx'^lration,  etc.,  and  in  these  the  oj>enitive  indications  will  iM^eojne  qnite  ])hun* 
In  the  cases  attended  by  severe  degrees  of  shfX'k,  or  aeeompanied  by  injnry 
of  Gtlier  imjHirtant  iirgans^  the  i*penUive  in<lieation.s  must  he  iliagnostieated 
upon  general  principles.  The  nnrgenn  will  seek  to  differentiate  the  symptoms 
of  sbwk  and  of  hemorrhage,  an^l  tliese  liave  been  siifheiently  dwelt  npon  under 
the  diagnosis  of  Injuries  and  Diseases  of  the  Abdomen.  If  the  symptoms  of 
.4x'k  are  gradually  recovered  from  in  the  course  of  lionrs,  the  surgeon  may 
safely  wait,  unless  the  amount  of  bleeding  fn}m  the  kidney  is  alarming  or 
nulm  the  sjTiiptonis  of  internal  hemorrhage  are  numifest.  Those  ruptures  of 
tiw  kidney,  accompanied  by  bu-eration  of  the  [)eritoneum  and  extravasation  of 
WcNjd  iak*  the  peritoneal  cavity,  will  lie  attcndtnl  by  the  symptouis  of  peritoneal 
irrigation,  and  if  not  operated  upiai  by  {)eritouitis-  The  general  signs  and 
svmplonis  of  severe  abdomiiiiil  injury,  the  history  of  the  accident,  the  ju'esenc^e 
of  severe  alidominal  pain,  rigidity  of  the  abdominal  wall,  will  furnish  indi- 
cations for  iuimediate  oijeration,  as  in  other  injuries  of  the  abdomen. 
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Ikcised  ano  Stab  WoirNus  of  the  Kidnet 

Incised  and  stab  Avonnds  r^f  the  kidney  are  rare  injuries  as  compared  with 

fuliculaneons  Iaef:^rations.     The  recorded  eases  in  modern  publications  ajifx^ar 

to  auTnl>er  less  than  one  hundred.      In  the  Anu^rican   t'ivil    War  no  east-   nf 

incised  or  punctured  wound   was  recorded    (Otis).      The  w^ounds   luive  been 

pn>iJuei*d  by  cuts  and  thrusts  with  knives,  daggers,  bayonets,  rapiers,  scythes, 

seig^urs,  rarely  by  impalement  on  shurp  stakes;  in  one  eas**  (Murphy)  a  man 

fell  upon  the  handle  of  a  hayfi>rk,  which  entered  the  rectum,  penetrated  the 

iv>lou,  and  crushed  the  upper  pole  of  the  left  kiitney.      In  A1jIh:*'s  case  the  pole 

of  a  wugiin  entei^ed  the  thorax,  wounding  the  jiieura,  livc^,  and  kidney.     The 

wounds  have  varied  in  size  from  narrow  punctures  to  incisions  wide  enough 

to  permit  the  prolapse  of  ki^lney.     Wounds  made  in  front  have  usually  Ix^en 

eomplieated  by  injury  of  other  abdominal  viscera.     Wounds  made  from  l>ebiud 

usually  involve  the  pleura,  sometimes  t!ic  liver. 

Signs,  Symptoms,  and  Diagnoaia  of  Incised  and  Stab  Wounds  of  the  Kidney, 
•^Trom  the  size,  situation,  aud  rleptb  of  a  woumb  iiijitry  of  the  kidney  may  be 
recognizable  on  insi)eetion  and  jialjuition.  In  other  cases  the  injury  may  l^e 
inferred  more  or  less  certainly  from  concomitant  signs  and  symptoms,  or  from 
the  character  and  length  of  the  instrument  which  protluced  it,  the  degree  of 
\"ioIence,  and  the  direction  of  its  a  implication. 
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The  free  escape  of  urine  from  the  wound  indicates  an  injury  of  the  kidnej/y 
involving  the  pelvis  or  a  wound  of  the  ureter;  hematuria  will  usually  coexist 
In  wounds  of  the  cortical  substance  merely,  both  of  these  signs  will  regularly 
be  absent,  or  a  small  amount  of  transient  hematuria  alone  may  occur.  Urine 
escaping  from  the  external  wound,  either  alone  or  mixed  with  blood,  may  be 
recognized  by  the  urinous  or  ammoniacal  odor  soon  developed  in  the  saturated 
dressings.  If  the  size,  situation,  and  shape  of  the  wound  in  the  abdominal 
wall  be  unfavorable  for  its  escape,  the  urine  wull  be  extravasated  into  the  peri- 
renal tissues  or  into  the  peritoneal  cavjty,  and  a  septic  inflammation  or  a  peri- 
tonitis will  follow,  as  the  case  may  be,  giving  rise  to  characteristic  symptoms 
and  signs — i.  e.,  localized  pain  and  tenderness,  a  boggy  swelling  in  the  loin, 
fever,  prostration,  etc.,  or  evidences  of  peritoneal  irritation  if  the  extravasa- 
tion has  taken  place  into  the  peritoneal  sac. 

Ilemaiuria. — As  stated,  when  the  wound  enters  the  pelvis,  the  appearance 
of  blood  in  the  urine  may  be  almost  immediate,  and  this  sign,  together  with 
the  situation  of  the  wound,  is  almost  certain  proof  of  a  wound  of  the  kidney; 
a  wound  of  the  ureter  or  its  pelvis  is  the  sole  alternative.  Hematuria  may 
be  absent  if  the  cortex  only  is  wounded,  or  if  the  ureter  or  pelvis  is  completely 
divided,  or  if  the  ureter  is  plugged  by  a  clot,  or  if  a  large  renal  vessel  be 
divided,  so  that  much  blood  escaj)es  into  the  peritoneum,  into  the  perirenal 
tissues,  or  externally.  In  some  cases  blood  will  accumulate  in  the  bladder, 
giving  rise  to  vesical  tenesmus  and  frequency,  sometimes  to  retention,  as  de- 
scrilied  under  Subcutaneous  Injuries  of  the  Kidney.  Hematuria  may  be 
delayed  for  hours,  even  for  days,  and  may  be  small  in  amount,  or  so  severe 
as  to  cause  death  from  loss  of  blood. 

The  symptoms  of  shock  and  the  general  symptoms  of  hemorrhage  may  be 
present  or  absent,  and  possess  no  distinctive  diagnostic  importance. 

Pain, — Incised  wounds  of  the  kidney  are  not  necessarily  very  painful. 
The  external  wound  causes  pain  similar  to  that  of  any  wound,  but  the  wound 
of  the  kidney  itself  is  not  accompanied  by  severe  pain  unless  the  tension  of 
the  capsule  of  the  organ  is  increased  by  blood  extravasated  beneath  it,  or 
unless  the  jxilvis  or  ureter  is  plugged  by  a  clot;  there  will  then  occur  severe 
pain  of  a  spasmodic  character,  a  typical  renal  colic,  often  associated  with 
nausea  and  vomiting.  The  pain  radiates  downward  along  the  ureter  into  the 
groin  and  testis;  the  latter  is  retracted.  The  development  of  wound  infection, 
of  urinary  infiltration,  or  of  peritonitis  will  be  accompanied  by  pain  of  a  char- 
acter described  elsewhere. 

To  sum  up  the  early  diagnostic  features  of  wounds  of  the  kidney  I  quote 
from  Henry  Morris,  loc,  cit. : 

(1)  That  a  wound  of  the  renal  region  followed  by  the  escape  of  urine  through 
the  wound  is  conclusive  of  injury  of  the  kidney;  (2)  that  such  a  wound  quickly 
followed  by  the  discharge  per  urethram  of  urine  heavily  mixed  with  blood  is  almost 
conclusive,  if  not  quite  so;  (3)  that  such  a  wound  followed  by  retention  of  urine, 
or  lumbar  or  abdominal  pain  and  dysuria,  even  without  hematuria,  is  highly  sug- 
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getiTeof  a  superficial  wound  and  blockage  of  the  ureter;  (4)  that  hematuria  fol- 
lowed by  traumatic  peritonitis  is  strong  evidence  of  an  injured  kidney. 

The  following  ease  of  stab  wound  of  the  kidney  was  rcci.*utly  treated  hj 
mem  the  New  York  Hospital  (see  Fig.  123) : 

William  C,  aged  tliirty-nine,  native  of  the  Uiaitcd  States,  foreman  of  a  gang 

of  workmen  i'mpIuvtHl  in  ihe  eons  traction  of  a  Ijollding  close  by  tlie  hospital.     At 

3  F.M.  on  September  4,  linm^ 

he  gat  into  an  alter  eol ion  with 

an  IfaUim    i^eddler    who    was 

cAsitr m:\ mg    the   si d e w a  1  k  ;   th< 

tfke  foreman    turned    to    walk 

iway  the  j»eddler  stablied  him 

ill  the  back  witli  a  knife  Imv- 

ing  a  bfude  four  inches  long, 

i^harjMened  on  both  edges,  and 

thrw  quarters  of  an  inch  wide. 

The  woiindeil   man   f<4t   weak 

and  sick;  he  walke^J  into  tlie 

liuspital,    two     hundred     feet 

sway,  lie  bad  no  fiain.   I"^pon 

admission,  examination  s^hftwriJ 

hifli  t€  l>e  a  large,  muscular, 

weli-nnurisbed  man.  He  looked 

pale,  hh  pulse  was  ratber  mp- 

id;  5ole  com  plaint,  a    feeling 

of  weakness.    Upon  insjiectin^ 

tlie  seat  of  injury,  there  wat* 

a  linear  wonnrl — tliree  fourths 

ot  an  inch   long  running  ob- 

lic|aely  downward  and  forward 

—situated    four    iuclies    from 

the  middle   line   of   the   back 

ii|ion   the  right  Fide,  between 

the  eleventh  and  twelfth   ribs 

(siee   Fig.    1T3).     The  wound 

scarcely   Weil.     There   were   no   signs   indicating    injury   of    ihe    jdeura   or   lung* 

After  being   in   the   hospital    biilf   an   hour   lie   urinated   three   ounces   of   bright 

A  diagnosis  was  made  of  stab  w^ound  of  the  right  kidney.  The  patient  was 
under  observation  until  the  following  morning,  when  tbe  continued  presence 
of  large  quantities  of  blf>nd  in  the  urine  caused  me  to  expose  the  kidney  Uimugh 
an  incision  Ih^Iow  and  parallel  to  the  last  rib.  A  portion  of  this  rib  was  removed 
I  to  permit  easier  access  to  the  kidney.  There  was  a  hematoma  of  moderate  size  in 
the  {perirenal  fat.  The  kitlney  was  freed  and  delivered  into  the  external  wound. 
A  horizontal  linear  wound  three  quarters  nf  nn  inch  long  was  then  seen  on  the 
Ipoiterior  i^urface  of  the  organ  near  the  outer  border;  this  w^ound  bled  freely  as 


i^'lO.     123.— St  A II    W^MND    OF    Till      KlUNEV. 

(New  York  Hu.s]iiUlI,  siulhor  s  cus<^) 


398  INJURIES   OF  THE   KIDNEY 

the  result  of  the  manipulations.  A  blunt  instrument  passed  freely  through  the 
kidney  into  the  ureteric  pelvis.  The  wound  in  the  kidney  was  sutured  and  the 
bleeding  stopped  by  a  single  deep  mattress  stitch  of  catgut.  The  operation  wound 
was  then  closed  in  layers,  except  for  the  posterior  angle,  where  a  gauze  wick  was 
introduced  down  to  the  kidney.  The  stab  wound  in  the  external  soft  parts  was 
let  alone.  After  the  operation  the  hematuria  was  at  once  reduced  to  a  minimum 
and  soon  ceased.  Primary  union  was  obtained  in  the  sutured  portion  of  the 
wound  and  no  apparent  leakage  of  urine  took  place.  The  patient  had  a  rapid  and 
normal  convalescence  and  was  able  to  return  to  his  work  in  a  few  weeks. 

Prolapse  of  the  Kidney  through  a  Wound. — ^Wounds  in  the  lumbar  region  ^ 

below  the  ribs,  if  of  sufficient  size,  have  been  followed  in  a  number  of  instances  m 
by  total  or  partial  prolapse  of  the  kidney;  the  kidney  may  or  may  not  be^ 
injured.  The  ])rolapse  has  occurred  at  once  from  increased  intra-abdominal f 
tension,  produced  by  coughing  or  vomiting,  or  at  a  later  period.  ConstrictioniE 
of  the  pedicle  of  the  kidney  by  the  wound  margins,  usually  sufficient  only  tocD 
occlude  the  renal  vein,  causes  swelling  and  congestion  of  the  organ,  profuse^ 
hemorrhage  from  an  existent  wound  of  the  kidney  itself,  or,  in  other  cases,^^ 
hematuria.  If  the  kidney  remains  unreduced,  thrombosis  of  its  vessels  occurSjcL*' 
followed  by  gangrene.  The  diagnosis  is  to  be  made  on  inspection  if  the^ 
prolapse  is  complete;  if  partial  only,  digital  exploration  would  at  once  reveaH 
the  characteristic  shape  of  the  kidney. 

The  Prognosis  of  Incised  Wounds  of  the  Kidney. — The  prognosis  of  incise<ff 
wounds  of  the  kidney  varies  within  wide  limits,  according  to  the  presence  or^^ 
absence  of  complicating  injuries.    Simple  incised  wounds  of  kidney  cortex  heaL 
well  if  not  infected,  usually  per  primam.     Injury  of  the  renal  artery  or  vein- 
is  attended  by  such  severe  bleeding  that  speedy  death  results  unless  immediate 
surgical  aid  is  at  hand.     Death  from  sepsis  due  to  urinary  infiltration,  or 
from  peritonitis,  is  common  in  untreated  cases;  a  wound  opening  the  renal 
jx^lvis  or  the  })eritoneum  has  probably  been  present  in  many  of  these.     In  some 
cases  death  has  been  due  to  nephritis ;  to  uremia  from  suppression  of  urine ;  in 
a  few  cystitis  has  been  recorded  as  the  cause  of  death. 

Among  8  cases  tabulated  by  Keen,  6  recovered  and  2  died — 1  from  uremia, 
1  from  sepsis  and  abscess  of  the  liver.  In  12  cases  reported  by  Edler  death 
occurred  in  5,  and  was  due  to  primary  bleeding  twice,  twice  to  secondary  bleed- 
ing, in  1  death  followed  nephrectomy.  Among  Keen's  cases,  4  were  treated 
by  nephrectomy;  all  recovered.  Kiister  collected  43  cases  with  10  deaths; 
among  these  cases  many  had  severe  complications.  Of  31  uncomplicated  cases, 
but  4  died.  The  prognosis  is  profoundly  modified  by  prompt  and  efficient 
treatment  and,  on  the  other  hand,  by  neglect. 

Gunshot  Wounds  of  the  Kidney 

Bullet  wounds  of  the  kidney  uncomplicated  by  other  serious  injuries  are 
rare;  the  renal  vessels,  the  pleura,  lung,  diaphragm,  liver,  stomach,  spine,  etc., 
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m  very  eoujuionlj^  injured  as  well ;  such  wounds  are  so  rapidly  ftit  al  tliat, 
nben  received  in  battle,  tliey  rarely  come  under  treahiient.  The  exjjlosive 
effect  of  the  higb-{K»\vcred  rifle  bullet  h  well  marked  on  tlie  ki<hiey;  the  organ 
ii  often  found  torn  in  all  directions  or  reduced  to  a  pulp;  even  wounds  from 
pistol  bullets  show  a  considerable  degree  of  laceration  of  kidney  tissue.  Sini- 
pk  [lerforations  from  high-powered  rifle  hullets  are  only  seen  at  extreme  rang?»s. 
-Among  the  eases  of  pistol-shot  wounds,  if  the  hullet  merely  grooves  the  cortex, 
or  if  the  injury  is  confined  to  tlie  cortex,  the  prognosis  is  nuich  better  than 
tbugh  the  pelvis  and  the  renal  vessels  are  injured.  Small  pistol  bullets  fired 
allow  vebitcities  may  perforate  the  kidney  without  producing  very  serious  dam- 
age, and  a  numl)er  of  such  cases  bavCj  uudouhtedlyj  recovered  without  o]K?rative 
iiitorference. 

In  the  simpler  fonns  of  gnnsbot  wound  of  the  kidney  liemorrliage  is  not  nsii- 
ally  very  prufnse.  The  dangers  are  shock  from  complicating  injuries;  liemor- 
ihage  from  injuries  of  the  renal  vessels,  sepsis  from  wound  infection,  caused 
fcy  unclean  numipidations  of  the  wound,  from  extravasation  of  urine,  from 
the  entrance  of  foreign  bodies^i.  e.,  portions  of  clotliing  along  with  tlie  bullet, 
from  an  ascemling  infection  caused  by  imperfect  asepsis  in  catheteriKatiou,  the 
proiluction  of  cystitis  and  infection  of  one  or  lx>th  kidneys. 

The  nunil)er  of  recorded  cases  of  gimsbot  wounds  of  the  kidney  in  which 
Ho  other  im|x>rtant  structure  has  been  woun<h»d  is  not  very  large.  In  warfare 
tie  freipieney  of  gunshot  wounds  of  the  kidney  was  estimated  by  Edler,  and 
imii'pi*ndently  by  Kiister,  at  0.12  per  cent  of  all  wounds.  Statistics  compiled 
wni  a  number  of  sources  indicate  that  penetrating  gunshot  wounds  of  the 
aWonien  involve  the  kidney  in  about  7.3  per  cent  of  the  cases.  The  following 
fltatistics  give  some  idea  of  the  mortality  in  gunshot  wounds  of  the  kiilney. 

Jn  the  American  (Vivil  War  85  such  wounds  were  followed  liy  2*>  recoveries 
md  50  deatlis — a  mortality  of  G9.41  per  cent.     In  the  Franco-Prussian  War, 
flttiong  15  gunshot  wounds  of  the  kidney  there  were  8  deaths  and  7  recoveries 
— a  mortality  of  53.33  (Kiister).     These  results  represent  wounds  from  large 
softdea^i  bullets  in  prcantiseptic  days.     The  prognosis  of  wounds  of  the  kidney 
occurring  in  civil  life,  such  being,  for  the  most  part,  pistol-shot  wounds,  is  nota- 
bly better;  thus,  Kiister  collected  20  such  cases,  with  21  recoveries  an<l  H  deaths 
— SL  mortality  of  28.41  per  cent.     The  prognosis  is,  as  already  stated,   pro- 
foundly modified  by  associated  injuries. 

Exi»eriences  gained  in  recent  wars  seem  to  show  that  uncomplicated  wn>unds 
of  the  kidney  produced  by  snuill-caliber  rifle  bullets  at  long  ranges  may  be 
simple  perforations,  and  so  long  as  they  do  not  open  the  pelvis  or  injure  the 
renal  vessels  may  heal  without  operative  interference  and  without  trouble. 
It  is  to  be  Wne  in  mind  tliat  though  no  serious  bk-eding  may  occur  inune- 
diately,  the  separation  of  the  eschar  produced  by  the  bullet,  at  the  end  of  five 
to  ten  days,  may  lie  followed  by  serious  or  even  fatal  secondary  hemorrhage, 
evidenced  by  profuse  hematuria  or  by  the  formation  of  a  perirenal  hematoma, 
or  by  bleeding  from  the  external  wound.     In  some  eases  the  colon  has  been 
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wounded  and  the  blood  has  escaped  per  rectum.  Infection  and  perirenal  sup 
puration  are  quite  prone  to  occur ;  a  certain  number  of  instances  of  this  kinc 
have  been  observed  as  the  result  of  the  passage  of  a  foreign  body,  usually  i 
piece  of  cloth,  into  the  wound,  and,  in  a  few  instances,  such  fragments  of  clot! 
have  eventually  been  passed  per  ureihram  after  months  of  perirenal  suppura 
tion,  pyelitis,  and  cystitis. 

Dia^osig  of  Gunshot  Wounds  Involving  the  Kidney. — ^The  diagnosis  of  gun 
shot  wounds  involving  the  kidney  may  sometimes  be  made  from  the  objective 
signs  of  injury  of  the  kidney,  as  already  described;  in  other  cases  the  symp 
toms  will  be  those  of  shook  and  intra-abdominal  bleeding,  as  in  stab  and 
incised  wounds.  The  cardinal  signs  are  hematuria  and  the  escape  of  urine 
from  the  external  wound.  Owing  to  the  narrow  wound  of  entrance,  this  lattei 
sign  is  much  less  common  in  gunsliot  injuries.  If  the  ureter  is  plugged  by  s 
clot,  severe  renal  colic  may  be  present 

In  gunshot  wounds  involving  the  abdominal  viscera,  operated  upon  for  the 
control  of  bleeding  or  for  the  repair  of  wounds  of  the  hollow  viscera,  it  will 
be  rare  that  the  surgeon  can  diagnosticate  injury  of  the  kidney  before  opening 
the  abdomen,  unless  hematuria  or  kidney  colic  have  existed.  The  anatomical 
site  of  the  wound  and  the  direction  of  the  wound  canal  may  aid  in  the  diag- 
nosis, notably  when  made  by  a  small-calibered  jacketed  rifle  bullet,  since, 
as  stated  elsewhere,  these  bullets  pursue  a  straight  course  through  the  body, 
The  track  of  a  soft-lead  pistol  bullet  through  the  tissues,  on  the  other  hand,  car 
only  be  surmised,  deflection  being  caused  by  bones,  tendons,  and  fascial  planes 
in  a  large  proportion  of  cases.  The  location  of  a  lodged  bullet  may  be  deter 
mined  by  means  of  stereoscopic  radiographs  or  with  one  or  other  form  of  local- 
izer; such  measures  might  possibly  locate  a  bullet  lodged  in  the  kidney,  but 
would  scarcely  be  of  much  diagnostic  aid  in  ordinary  cases. 


CHAPTER    XIII 


MOVABLE   KIDNEY 


Fhdei!  the  Diagnosis  of  Diseases  arid  Tumors  of  the  Alidomen  the  methods 
off'Xinfiiiing  the  kidney  and  the  phv^ieal  sigTi.^  of  itiovalilt*  kidney  have  been 
'fweit  upon  at  some  length.  We  shall  here  e*>nsider  the  symptoms  of  tlie  condi- 
^oD,  kigether  with  some  other  diagnostic  data. 

It  is  to  be  home  in  mind  tliat  movable  kidney  l>ears  no  resemblanec  to 

^fl^nifally  misplaced  kidney,  the  latter  being  nsmilly  tivnily  fixed.     We  hare 

^Ipeadj  referred  to  the  normal  resjjiratory  mobility  of  the  kidney- — more  marked 

^B  women  than  in  men,  and  sometimes  appreciable  on  palpation  in  slender  snb- 

Jwts;  this  mobility  is  rarel}'  greater  than  an  inch. 

Occurrence, — ilovable  kidney  tieenrs  in  women  in  85  per  cent  of  the  eases, 
nioen  rarely.     The  fossa  in  whieh  the  kidney  lies  is  shallower  nnd  wider  at 
lower  part  in   women  than  in  men.      The  frequency  of  movable   kidney 
women  varies  greatly,  according  to  the  statistics  of  different  observers 
ie.,  from  3  to  46  per  cent,     Edebohls  found  90  movable  kidneys  among 
^M  women.     Glenard,  who  found  5;]?  cases  in  eight  years,  states  that  movable 
«Hluey  ot»eurs  2:2  times  among  e%*ery  100  women.     Tlic  majority  nf  cases  are 
W)s*^rved  bc^tween  the  twentieth  and  fortieth  years  of  life.     The  ci>ndition  has 
t^en  oltserved  in  infants  and  amc mg  the  aged.     In  30  eases  requiring  oj^eration 
1  oliserved  l>nt  2  mah\%  and  in  1  of  these  the  kidney  l)ceame  movable  as  the 
^reet  result  of  trauma.     The  right  kidney  is  moval>!e  15  times  as  often  as  the 
M.    Among  women  repeated  pregnancies  with  the  resulting  flabby  condition 
*>f  the  abdominal  walls  are  often  followed  by  movable  kidney,  sometimes  alone, 
Sfffnetimes  as  a  part  of  a  general  enteroptosis.      Another  large  contingent  is 
^n  among  slender^  rather  poorly  nourished  females  of  lax  fiber,  with  long 
tWacic  cavities,  who  have  never  l)orne  children.     The  causative  rtdati^m  be- 
tween tight  lacing  and  movable  kidney  appears  to  mo  alnu>st  doubtful ;  since, 
imong   races   who   wear   no   constricting   clothing   about   the   waist,    movable 

Wnev  is  quite  common  (Samoa Bechcr  and  Lennhoff;  Egyjit — Trekaki). 

>ioknt  muscular  effort,  sudden  generalized  violence  to  the  entire  l>ody,  as  in 
ulis,  railroad  accidents,  etc.,  and  blunt  violence,  such  that  if  more  severe 
*onld  have  produced  rupture  of  the  kidney,  are  direct  causes  in  a  moderate 
numW  of  cases;  rapid  emaciation  is  sometiuies  obser^^ed  as  a  cause. 

The  Symptoms  Produced  by  Movable  Kidney. — The  synnitoms  produced  by 
aonUe  kidney  are  very  varied*    Most  important  is  it  to  bear  in  mind  that  in 

4QI 
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a  large  proportion  of  cases  no  symptoms  whatever  occur.     Thus,  G.  Brewer 
found,  in  200  subjects  examined,  the  upper  pole  of  the  kidney  below  the  free 
border  of  the  ribs  11  times,  and  yet  in  only  1  of  these  were  symptoms  pro-    - 
duced  referable  to  the  kidney.     The  practical  deduction  to  be  drawn  is  that  ;:# 
the  surgeon  who  operates  upon  every  movable  kidney  he  finds,  does  a  great,:^ 
many  unnecessary  operations. 

In  a  certain  proportion  of  cases,  however,  marked  symptoms  occur;  they^ 
may  he  divided  into:  (1)  Pain.  (2)  Digestive  disturbances.  (3)  Change^t-^ 
in  the  urine  and  disturbances  of  the  urinary  apparatus.  (4)  Pressure  symp-^^ 
toms  on  the  duodenum  and  biliary  passages — such  as  dilatation  of  the  stom-,*-:^ 
ach,  jaundice,  appendicitis  from  congestion  of  the  appendix  caused  by  com^iK: 
pression  of  the  superior  mesenteric  vein  between  the  head  of  the  pancrea^^ca: 
and  the  spinal  vertobnv  by  the  displaced  kidney  (Edebohls).  (5)  Nervou^^ 
symptoms — neurasthenia   and   hysteria. 

1.  Pain, — The  severity  of  the  pain  produced  by  movable  kidney  varies  i 
much  in  diflfercnt  cases.     In  a  certain  rather  small  number  there  occur  ar  m^ 
tacks  of  pain,  supposed  to  be  due  to  kinking  or  torsion  of  the  entire  kidne?^- 
pedicle,  or  of  the  ureter  alone.     This  condition  was  described  by  Dittel  iSi 
1864  under  the  name  "incarceration  of  the  kidney."     The  attacks  are  som^-«r: 
times  known  as  "  renal  paroxysms  "  or  as  "  DittePs  crises."     They  occur  su<^  «" 
denly;  the  patient  is  seized  with  violent  abdominal  pain,  which  increases  •^ 
unbearable   severity;   nausea   and  vomiting  usually   follow;   the   patient  ma^^ 
fall  into  a  condition  of  collapse,  with  a  small  thready  pulse,  coldness  of  tbi 
extremities,  and  clammy  sweating;  it  is  stated  that  such  an  attack  may  eve-^^ 
be  fatal.     There  may  l)e  a  chill  and  high  fever.     Upon  physical  examinatiotr^' 
the  kidney  will  be  found  exquisitely  tender,  and  usually  palpably  enlargec^ 
After  enduring  hours  or  days,  the  attack  subsides  as  rapidly  as  it  began;  tlr-^^ 
patient  has  a  sudden  sense  of  complete  relief.     If  the  condition  has  been  oi"*-^ 
sim])ly  of  a  kinking  of  the  ureter,   subsidence  of  the  pain  will  be  followe?^/ 
by  a  transient  ])olyuria — the  condition  has  l)een  one  of  acute  hydronephrosis. 
More  conmionly  the  attack  is  caused  by  torsion  of  all  the  structures  of  the 
pedicle,  causing  intense  venous  congestion  of  the  kidney  and  greatly  increased 
intracapsular  tension.     In  these  latter  the  attack  is  apt  to  last  longer,  and  reduc- 
tion is  not  followed  by  so  rapid  a  return  to  normal  as  in  the  former  group 
of  cases. 

In  the  somewhat  rare  cases  in  which  spontaneous  reduction  does  not  soon 
occur,  the  attempt  may  be  made  to  rotate  the  kidney  bimanually  into  its  normal 
position ;  this  effort  has  been  successful  in  a  few  cases.  Prolonged  rest  in  bed 
is  a  very  valuable  and  usually  temporarily  successful  mode  of  treatment ; 
elevation  of  the  foot  of  the  bed,  and  even  a  partial  "  Trendelenburg  posture," 
may  also  he  tried.  In  other  cases  exposure  of  the  kidney  and  its  fixation  in 
the  loin  by  sutures  is  a  certainly  curative  procedure.  In  the  large  majority 
of  cases  of  movable  kidney  no  such  severe  attacks  occur;  the  patient  may 
suffer  from  moderately  severe  attacks  of  pain  in  the  loin,  in  the  sacral  region, 
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from  neuralgic  pains  radiating  into  the  lower  extremities,  from  a  sense  of 
Jra^ng  and  weight  in  the  ahdouien  and  back,  made  worse  by  the  erect  pos- 
ture and  by  exercise.  Such  sensations  may  lie  more  or  less  constant  while 
the  patient  is  up  and  about,  but  u.siially  siibsitle  after  lying  in  bet]  for  some 
hours.  The  pain  is  worse  during  menstrmitiou,  and  this  condition  oftrn 
ap|iears  to  be  the  determining  faeh^r  in  I  lie  pn:)diiction  of  :ni  mln!^t^4dly  severe 
attiick, 

2,  Dificstire  Dis(urba?}c€s,—AvriHn\mi\y}ng  the  attacks  of  piihi,  nr  inde- 
pendently, tlun-e  may  occur  nausea  and  vomiting  and  a  burning  pain  in  the 
epigastrium,  often  persisting  for  days.  Obstinate  constipation  is  conmiHU, 
occasionally  diarrhea. 

3,  Changes  in  the  Urine  and  Dislurhances  of  ike  Urinary  Apparatus.^ 
Tlie  urine  remains  normal  in  most  cases  of  movable  kidney ;  transient  albu- 
minuria and  even  the  presence  of  a  small  amount  of  blood  in  the  urine  during 
or  after  an  attack  undoubtedly  occur  in  a  few  eases*  Disturbances  of  urina- 
tion are  quite  comraon — frequency,  stniining^  and  painful  urination*  Polyuria 
ia  often  observed  at  the  end  of  an  attack,  and  has  rarely  been  a  |)rominent 
i^mptom  at  other  times.  In  a  very  few  cases  during  a  renal  paroxysm,  ohgiiria, 
^*en  anuria,  and  the  symptoms  of  uremia,  hav^e  l>een  observed.  Rcjieatcd 
attacks  of  this  kind  may  leatl  to  gradual  dibitatinu  of  tlie  rcual  j^elvis  and 
chr«inic  hydronephrosis.     (See  liydrnnepbrosis. ) 

4,  Pressure  Symptoms, — That  movable  kidney  may,  by  trat^tiou,  cause 
partial  <Minstriction  of  I  he  dutMleuuui  and,  rarely,  gastric  dibttatiou^  aud  even 
obstniction,  of  the  counnon  bile  duct,  has  b<^cn  pnwen  iu  a  few  instances.  The 
ftiechanism  whereby  the  congestion  of  the  vermif^tnn  ajqjendix  and  a  predis- 
position to  ap|K*ndicitis  may  occur  has  been  mentioned  (  E(hd)ohls), 

r>.  Nervous   Symptoms — Ncurasthenin    and   Hysieria. — One   of    the   most 
wimnion,   though   not   invarialde,    acc«impaniuients  of   tln»se  cases   of   tiHivahle 
kidney   presenting  symptoms — ^both    in   men   *jnd    wfniii^i — is   a   condition   of 
ftenrasthenia^  more   or   less   profnnnd,   often   associatetl    with   hystrria.      In   a 
certain  proportion  of  easels  fixation  of  tht*  kidney  by  operation  causes  a  dis- 
appearance or  amelioration  of  the  niTvous  symptoms.     Sucli  is  not  always  the 
case;  some  of  these  unfortunates  remain  as  nenrastheuic  as  l>efore.      If  a  con- 
dition of  general  enterojitosis  exists,  or  if  the  patient  has  Wen  neurasthenic 
before  symptoms  referable  to  the  kidney  appc*ared,  the  surgeon  should  be  very 
cautious  alM>ut  promising  an  imprnvement  in  the  nervous  condition  from  fixa- 
tion of  the  kidney.     These  patitaits  are,  as  stated  elsewhere,  apt  to  acquire  tlje 
Sill  rgica  hope  rat  ion  habit  and  go  from  one  o|x*rHtor  to  anotlier,  having  the  kid- 
neys fixed,  the  appendix,  the  ovaries,  even  the  uterus,  removed;  when  all  that 
h  accomplished  they  are  no  better,  and  may  subsequently  have  several  n^ore 
operations,  for  postoperative  adhesions,   for  ventral  herniie,  etc. 

Differential  Biagnosia  of  Movable  Kidney.— Tlie  differential  diagnosis  of 
movable  kidnev  rarely  jin-sents  serious  dit1ieulti(*s.  In  \hv  presiiiee  ttf  vhiwtu*- 
teristic  sym]itoms,  (he  finding  iu  the  abdomen  of  a  movable  tumor  Iiaving  tlie 
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size,  shape,  and  consistence  of  a  kidney  is  enough  to  establish  the  diagnosis. 
The  manner  in  which  the  kidney  slips  upward  beneath  the  ribs  from  between 
the  examining  hands  is  striking.  Other  movable  tumors  of  the  belly  are  occa- 
sionally mistaken  for  kidneys.  The  diagnosis  is  based  upon  the  data  given 
under  the  Diagnosis  of  Tumors  of  the  Abdomen. 


As  tbe  result  of  partial  or  intennittent  closure  of  the  ureter,  or  of  such 

*T€>siire   wbieh  gradually   becomes   eoiiiplete,    the   ureteric   pelvis,   the   calices, 

^x^d  even  the  capsala  propria  and  the  kidney  itself,  may  l>ecDn)e  dilated  by  the 

lt>*K^i  pressure  of  urine  into  a  sac  of  varying  size  and  shape,  containing  urine, 

x3f^«z>Te  or  less  modified  in  character.     Ai?  the  sac  increases  in  size  the  pyramids 

2ixmc3,  finally,  the  liidney  cortex  undergo  a  more  or  less  complete  atrophy,  and 

:rnaeij  totally  disappear.     The  condition  is  known  as  hydronephrosis   (Rayer). 

<3rxayon  and  Allmrran  gave  it  the  name   uronephrosis  \  when  such  a  sac  con- 

XsLTTnikg  urine  became  infected,  so  that  a  more  or  less  septic  urine  containing 

pias  formed  its  contents,  they  called  it  nro pyonephrosis.     In  America  this  con- 

dition  is  usually  called  infecied  hydronephrosis;  \\]wn  the  process  is  purely  a 

Is^appurative  one,  it  is  spoken  of  as  pyonrphrosls. 
When  one  ureter  is  suddenly,  completely,  and  jx'rmanently  obstructed  but 
li^^le  distention  of  the  pelvis  and  calices  occurs;  on  the  contrary,  the  kidney 

tiimtdergoes  a  rather  rapid  atrophy.  In  the  production  of  hydronephrosis  the 
sil:c  of  obstruction  may  he  anywhere  from  tbe  jjreputitd  orifice  to  the  kidney; 
li^ijit  when  below  the  ureter  both  kidneys  are  atTected  alike,  and,  as  will  be 
pointed  out,  the  hydronephrosis  produced  does  not,  as  suvhj  possess  the  same 
s^iTgical  interest  as  wben  the  ureter  is  the  seat  of  obstruction  and  the  disturb- 
a^o^ce  limited  to  one  kidney. 

Xtiolofy. — Tbe  causes  of  ureteric  obstruction  with  dilatation  and  the  pro- 
d^tiction  of  liydronephrosis  are  very  varied  ;  tijey  may  be  divided  into  congenital 
«i.^K^d  acquired  obstructions. 

Congenital  Obstkuctions  Causing  IlYDHONEPiiRosi.s.^In  the  congeni- 
tal forms  the  ureter  ilself  is  the  usual  seat  of  the  anomaly — such  may  be  an 
ixnpen^ious  ureter;  congenital  stricture  of  the  ureter  at  any  point;  a  narrowed 
iresical  orifice  of  the  ureter  (seen  in  exstrophy  of  the  bladder) ;  a  ureter  empty- 
i Tig  in  an  abnormal  situation  and  t<r>o  narrow  to  {lerfnrm  its  function  or  with 
a    iJHrrowed  orifice ;  an  abnnrmal  origin  fnmi  tbe  pelvis  of  the  kidney  produc- 
ing angidation  or  valve  formation  in  the  ureter;  twists  in  tbe  ureter  producing 
occlusion  or  obliteration  of  its  canal;  angulation  vf  a  ureter  arising  from  a 
eongenitally  misplaced  kidney.     Extrinsic  rotufrniial  muses  are  i^ressure  upon 

tbe  ureter  by  an  anonialous  renal  artery  or  vein,  or  by  an  additional  ureter,  of 
~  "  '  405 
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by  a  congenital  cystic  tumor  arising  from  Miiller's  duct  (Reliquet).  In  a 
considerable  proportion  of  the  congenital  cases  both  kidneys  are  involved ;  this 
is  always  true  when  the  obstruction  is  at  the  prostate,  or  in  the  urethra,  or  due 
to  phimosis  with  a  very  narrow  orifice;  among  this  latter  group  of  cases  a 
congenital  defect  of  the  urethra  (imperforate  urethra)  appears  to  be  a  very 
common  cause.     Henry  Morris  describes  a  case  due  to  torsion  of  the  penis. 

A  good  many  infants,  subjects  of  congenital  hydronephrosis,  are  bom  with 
marked  dilatation  of  the  kidney;  many  are  not  viable  on  account  of  this  or 
associated  congenital  defects.  In  some  the  sac  is  so  large  as  to  fill  the  abdomen 
of  the  fetus  and  to  present  serious  or  insuperable  obstacles  to  normal  delivery. 
In  others,  w^hen  the  stricture  or  other  obstruction  is  incomplete,  no  tumor  may 
be  observed  at  birth,  and  only  at  a  later  period  will  the  hydronephrosis  become 
manifest,  so  that  it  may  be  hard  to  say  whether  the  original  causation  was 
congenital  or  acquired.  A  case  of  congenital  displacement  of  the  kidney,  in 
which  tlie  hydronephrotic  condition  gave  symptoms  only  after  the  thirteenth 
year  of  life,  was  operated  upon  in  the  Roosevelt  Hospital  in  1894 ;  it  is  men- 
tioned in  the  section  on  Congenital  Defects  and  Displacements  of  the  Kid- 
ney. It  is  interesting  to  note  that  the  character  of  fluid  contained  in  congeni- 
tally  hydronephrotic  kidneys  does  not  always  permit  a  positive  diagnosis  of 
the  condition ;  in  the  cases  bom  with  absolute  obstruction  urea  may  be  absent, 
or  present  only  in  minute  quantity. 

Acquired  Obstruction  Causing  Hydronephrosis. — As  stated,  those 
causes  of  obstruction  to  the  flow  of  urine  which  are  so  placed  as  to  operate 
upon  both  kidneys,  though  exceedingly  common,  do  not,  as  a  rule,  aflFord  physi- 
cal signs,  such  that  a  definite  diagnosis  of  hydronephrosis  is  possible,  nor  is 
the  hydronephrotic  condition  itself  directly  amenable  to  surgical  treatment. 
A  palpable  abdominal  tumor  is  rarely  formed,  and  our  surgical  efforts  must 
usually  be  directed  to  the  seat  of  obstruction  in  the  bladder,  the  prostate,  the 
urethra,  etc.  A  considerable  proportion  of  these  cases  are  due  to  pressure  upon 
or  invasion  of  the  ureters  by  cancers  originating  in  the  uterus  at  a  period  of 
the  disease  %vhen  surgical  relief  is  no  longer  possible;  a  certain  numl)er  to 
inflammatory  exudates  in  the  female  pelvis.  The  conditions,  on  the  other 
hand,  affecting  but  one  kidney,  due  to  obstruction  of  a  single  ureter,  are  of 
great  surgical  interest,  and  the  results  of  operation  are  often  brilliant,  notably 
when  conservatism  and  the  preservation  of  the  kidney  is  still  possible. 

Other  Causes. — Some  of  the  causes  of  unilateral  hydronephrosis  are: 
Compression  of  a  ureter  by  inflammatory  exudates  in  the  female  pelvis,  or  by 
inflammatory  peritoneal  bands;  compression  or  kinking  by  a  retroflexed  or 
otherwise  displaced  uterus;  compression  by  an  anomalous  renal  artery  or  by 
an  accessory  ureter;  pressure  from  enlarged  lymph  nodes  and  other  pelvic 
tumors,  whether  malignant  or  benign.  Inflammations  of  the  ureter  itself — 
gonorrheal,  tuberculous,  proliferating,  leading  to  the  formation  of  stricture. 
Tuffier  especially  called  attention  to  the  frequent  formation  of  stricture  of 
the  ureter  resulting  from  gonorrheal  infection.     Ordinary  pyogenic  infections 
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in  or  around  the  ureter*  Impaction  of  caleiili  iti  the  ureteric*  pelvis  or  in  the 
njvrfr  it&elf  (a  frequent  cause),  liiflaimnation:^  and  iileerntioni?!  r»f  the  ureteric 
orifice  in  the  bladder.  Stones  and  tnuiora  of  the  bladder.  Cystitis.  Kink- 
ing and  valve  formation  from  luovalde  kidney,  Tniunuitisuis  of  the  ureter, 
A  few  cases  have  l>een  observed  wln^re,  by  bbn^king  of  a  single  <*alyx,  a  por- 
t'mi  only  of  the  kidney  has  bi-ruuie  liydroneplirotie,  ami  in  cases  of  double 
im-tcT,  one  of  whieU   has  beeouie   Ijli^ekedj   a   similar  eondilion   has   Ijt-en  ob- 

Signs  and  Symptoms  of  Hydronephrosis. — From  wltalever  eaiise  arising,  the 
liiiorx  of  the  development  of  a  eondition  uf  hydronephrosis^  will  vary  in  differ- 
ent eases,  largely  aeeording  to  whether  the  obstruetion  of  tlie  ureter  takes  place 
^lowlv,  graduallyj  and  continuously^  or  is,  on  the  otlier  hand,  sudden  and  com- 
\f%  but  intermittent-  or  whether,  at  first  being  partial,  it  finally  becomes 
oitnjJete  and  |iermaneitt. 

In  the  tirst  group  of  cases  no  very  inarkt^d  symptoms  may  occur  until  a  eon- 
M<lerahle  tumor  has  formed  in  the  loin  and  begins  to  produce  symptoms  by 
pressure  cm  surronnding  organs;  a  constant  sense  of  fullness  and  dragging  in 
the  loin^  occasionally  aeeompanied  by  attacks  of  pain  in  the  back  radiating 
tlnwDward  along  the  ureter  to  the  external  genitals  (renal  colic) — as  wdien 
tlie  tension  of  the  sac  is  temporarily  increased  by  an  unusual  sec^retion  yf  urine 
or  by  more  coniplete  obstriictioiL  Pressure  symptoms  on  the  stomach  and 
wlou  apjiear  when  the  tumor  reaches  a  certain  size»  and  consist  of  luss  of  ap- 
l^etite,  indigestion,  nausea,  vomiting,  and  constipation, 

When  the  tumor  has  reached  a  sufficient  size  it  Avill  occupy  the  space  in 

frfJDt  of  the  lower  rilis,  to  one  side  of  the  spine,  and  project  forward  Ixdow  the 

costal  arch,  forming  usually  a  xiiore  or  less  tense,  elastic  swelling  of  rounded, 

smooth,  or  sometimes  lolndated  outline.     I'^pon  bimanual  paljtation  a  sense  of 

increased  tension  in  the  sac  inay  usually  \m  |»ereeived   by   th<'   anterif>r  hand 

when  pressure  is  made  witli  the  oibrr  below  the  ribs  posteriorly.      In  slender 

persons  it  is  sometimes  jx>ssilde  to  distinguish  artnis  of  greater  or  less  resist an(*e, 

corresponding  to  thicker  or  tliinner  ]jortions  of  the  sac,  or  even  to  make  out  an 

imei'en  or  lobulated  surface  corrcsp*)nding  to  the  separate  dilated  calyces.     In 

congenitally  misplaced  kidneys  and  some  hydroncjihrotic  movable  kidneys  the 

ition  of  the  tunir^r  may  \k'  lower  down.     The  relation  of  the  colon  to  the  tu- 

r,  as  in  olher  renal   culartrcnients,   is   usually  characteristic* — namelv,   the 

[bi^imel  crosses  the  front  of  the  kidney,  either  vertically  or  obliquely,  or,  if  the 

be  very  large,  may  lie  to  its  inner  side»      As  the  sac  increases  in  size  it  dis- 

es  the  diaphragm  upward,  displaces  the  ribs  outward,  extends  dow^nward 

far  as,  or  into,  the  }ielvis,  and  may  extend  well  across  the  median  line,  so 

^completely  tilling  the  abdomen  as  to  render  a  difTorential  diagnosis  from  ascites 

[ditlieult.     Thus,  a  ease  wdjich  1  sa%v  in  the  service  of  Dr.  Charles  McBurney, 

tat   Roosevelt  Hospital,   in    IHDl — an    infected    liydronephrosis — the   following 

[details  «»f  the  history  may  form  a  usefid  illustratiou  of  an  extreme  degree  of 

hyclronephrosis ; 
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The  patient  was  a  man,  aged  twenty-eight  years.  Twelve  years  before,  he  had 
commenced  to  have  attacks  of  pain  in  the  left  side  of  his  abdomen.  Two  years 
later  he  first  noticed  a  slowly  progressive  enlargement  of  that  side  of  the  belly ;  this 
had  continued  to  increase.  He  was  poorly  nourished,  anemic,  and  slightly  septic. 
Chief  complaint,  physical  weakness  and  discomfort  on  account  of  the  size  of  his 
abdomen. 

Physical  Examination. — The  abdomen  was  greatly  enlarged.  A  large,  tense, 
smooth  tumor  occupied  the  entire  left  side  of  the  belly  and  extended  eight  inches 
beyond  the  median  line  toward  the  right.  The  tumor  was  flat  on  percussion.  Infla- 
tion of  the  intestine  with  gas  demonstrated  a  movable  coil  of  intestine  overlying 
the  tumor  and  passing  from  the  right  hypochondrium  to  the  left  inguinal  region. 
The  aspirating  needle  withdrew  a  light  brownish  fluid,  resembling  in  color  the 
urine  passed  per  urethram.  Upon  boiling,  the  fluid  coagulated,  and  when  burned 
gave  oflE  a  urinous  odor.  The  fluid  contained  pus,  uric  acid,  and  urea.  There  was 
slight  frequency,  but  urination  painless.  Urine  cloudy,  brown,  acid;  specific  grav- 
ity, 1.025;  much  albumin,  and  contained  much  pus,  red  blood  cells,  and  renal 
epithelium.  At  short  intervals  the  tumor  was  aspirated,  and  urine  mixed  with 
pus  was  withdrawn  to  the  amount  of  90,  138,  and  238  ounces;  soon  thereafter  a 
portion  of  the  cyst  wall  was  excised  and  the  sac  drained.  His  general  health  was 
soon  greatly  improved.  He  remained  under  observation  for  several  months  and 
was  then  lost  sight  of.    When  last  seen  he  still  had  a  sinus. 

Large  hydronephrotic  sacs  are  usually  rounded,  have  a  smooth  surface,  and 
give  plainly  the  sign  of  fluctuation  characteristic  of  cystic  tumors  containing 
fluid ;  such  is,  however,  not  always  the  case ;  when  the  sac  is  of  smaller  size  the 
contents  may  be  under  great  tension ;  the  tumor  may  be  irregular  or  lobulated 
in  shape,  and  the  sensation  transmitted  to  the  examining  hand  may  be  that  of 
a  hard  solid  growth;  dullness  on  percussion  is  common  to  both  conditions — 
i.  e.,  to  cysts  and  solid  growths.  The  fact  that  hydronephrotic  kidneys  are 
nearly  always  tender  when  deeply  pressed  upon,  whereas,  true  new  growths  of 
the  kidney  are  rarely  so,  is  a  diflFerential  point  of  value.  Since  well-marked 
hydronephrosis  leads,  sooner  or  later,  to  total  atrophy  of  the  secreting  structure 
of  the  kidney,  individuals  who  suffer  from  simultaneous  or  successive  distention 
of  both  kidneys  inevitably  die  of  uremia,  and  yet  if  one  kidney  is  first  af- 
fected, the  other  will  usually  have  undergone  hypertrophy,  and  if  it  becomes 
hydronephrotic  may  still  contain  a  large  amount  of  kidney  substance  although 
distended  to  enormous  size.  If,  then,  the  history  points  to  the  successive  in- 
volvement of  the  two  organs,  the  successful  operative  treatment  of  the  one  last 
affected  may  still  be  possible;  a  suitable  channel  may  be  constructed  to  the 
bladder  and  the  patient  saved. 

Intermittent  IIydeonepiieosis. — In  the  cases  where  the  obstruction  is 
more  or  less  intermittent  certain  rather  characteristic  signs  and  symptoms  occur. 
Intermittent  hydronephrosis  is  more  apt  to  occur  when  the  obstruction  is  due 
to  the  presence  of  a  stone  at  the  junction  of  the  ureter  wnth  its  pelvis  acting  as 
a  ball  valve,  and  in  cases  of  movable  ki(hiev  which  develop  ureteral  angulation 
or  valve  forniatioii,     Ijx  these  cases  marked  symptoms  occur  before  the  forma- 
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tion  of  a  palpable  tumor,  in  many,  indeed,  no  evident  tumor  is  ever  formed. 
The  symptoms  consist  of  attacks  of  renal  pain  with  the  accompanjing  nausea, 
Tomiting,  prostration,  etc^  with  more  or  less  marked  oliguria  or  anuria.  After 
hours  or  days  the  pain  suddenly  subsides  and  the  patieut  passes  a  large  quan* 
tity  of  urine,  usually  of  low  sj)e(!ifie  gravity.  If  caleuliis  Ik?  the  cause  such 
urine  will  often  contain  hlrKul,  sometimes  pus;  if  nn  iuft'rtimis  lasimi  Ihj 
present  the  quantity  of  pus  may  Ijc  large.  In  the  eases  presenting  a  pidpuble 
tumor  the  attacks  of  pain  w4Il  l)e  accotupanied  by  tlie  formation  of  m  swell- 
ing in  the  loin,  tender  on  pressure,  which  diminishes  in  aim  or  disapi>ears 
ms  the  attack  subsides  and,  as  in  other  cases,  a  large  amount  of  urine  will 
be  passed.  This  characteristic  train  of  events  establishes  the  diagnosis 
clearly. 

The  following  case,  seen  in  the  sen^iee  of  Dr.  Charles  McBurney  at  Roose- 
velt Hospital  in  1897,  illustrates  well  the  history  of  an  intennittent  hydro- 
nephrosis caused  by  a  rena!  calculus  acting  as  a  hall  valve  at  the  junction  of  the 
ureteric  pelvis  with  the  ureter: 

The  patient  was  a  female,  aged  forty-eight,  admitted  June,  1897. 
Present  Illness. — Jn  18[*1  a  single  well-marked  attack  of  reuMl  colic  and  the 
passage  of  many  small  pin-head-sized  caknli. 

Three  years  ago,  following  unusual  muscular  effort,  patient  hod  a  dull  poin 
ill  right  lumbar  region  and  a  large  mass  developed  in  the  right  loin.  All  these 
SfEDploms  vanishetl  after  a  night  in  bed.  The  attacks  have  recurred  at  intervals  of 
from  three  to  six  months,  and  their  suhsidenee  has  IxKsn  coincident  with  the  passage 
of  a  large  amount  of  urine.  For  past  nine  months  the  attacks  have  heen  more 
frequent — every  ten  days.  They  have  been  accompanied  by  chills,  nausea  and  flatu- 
lence, dull  pain  in  right  lumbar  region  and  right  side  of  abdomen,  and  a  sensation 
of  fnlloess  and  dragging.  The  tumor  was  less  prominent  after  rest  in  recumbent 
position,  but  of  late  the  diminution  in  size  has  been  less  marked.  Last  attack  was 
three  weeks  ago.  The  mass  in  loin  was  very  large,  but  after  three  days  in  be<i 
almost  disappeared.  Urine  amber,  acid;  specific  gravity,  1.01'^;  alhuuien  a 
trace.  The  quantity  passed  in  twenty-four  hours  varied  very  much  from  day 
to  day,  being  sometimes  much  above  tlie  normal  and  on  other  days  very  snuill 
in  amount. 

Physical  Ernminatwn. — Fatieut  was  well  nourislied  and  healthy  in  ajjpearaucc. 
The  right  side  of  the  abdomen  was  prominent.  A  large  tumor  was  made  out  occu- 
lying  the  whole  right  side  of  the  abdomen  and  extending  beyond  the  median  line. 
It  was  rounded,  surface  smooth  and  teuse ;  the  tumor  w«is  sonunvhat  movable  ami 
obficurely  tiuctuating — not  tender.  On  percussion,  dullness  coutiuues  with  the  per- 
euifiion  note  of  the  liver.    Temperature,  100"*  F. ;  pulse,  81. 

Operation  by  Dr.  McBurney,  June  25,  1807.  Cut  from  one  inch  below  the 
tip  of  eleventh  rib  inward  to  outer  border  of  right  rectus,  describing  a  curve  con- 
?ei  downward.  Muscles  divided  in  line  of  the  incision  and  peritoneum  opened. 
Hand  introduced  into  the  peritoneal  cavity  and  the  left  kidney  palpated.  It 
Mt  normal,  Peritonenm  then  pushed  away  to  the  median  line  ami  the  large  cystic 
tAimor  exposied.  On  account  of  its  great  si;!e  the  incision  was  enhirge«l  by  a  vertical 
cut  along  the  outer  border  of  the  rectus  as  fjir  tlownward  as  the  level  of  the 
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anterior  superior  spine.  Peritoneum  was  stripped  oflE  the  front  of  the  cyst  toward 
the  median  line.  The  tumor  was  enucleated  by  blunt  dissection  with  the  hands  and 
delivered  through  the  wound.  Ligature  of  renal  vessels  with  catgut  and  a  clamp 
applied  to  them  nearer  the  kidney.  Ureter  cut  between  catgut  ligatures.  Lower 
end  of  ureter  cauterized  before  the  lower  ligature  was  tightened.  Vessels  cut  and 
ureter  and  tumor  removed.  Suture  of  wound,  except  the  outer  two  inches  of  hori- 
zontal part,  left  open  for  drainage  by  gauze  packing. 

Pathological  Report. — Cystic  tumor  of  renal  origin.  Twelve  by  six  by  six 
inches.  The  sac  is  fully  distended  with  clear  yellow  fluid  to  the  amount  of  many 
ounces.  Something  like  the  shape  of  the  kidney,  but  elongated.  Pelvis  dilated. 
Surface  of  tumor  smooth,  with  large  rounded  elevations  corresponding  to  a  series 
of  irregular  intercommunicating  chambers  in  the  interior.  The  wall  is  of  variable 
thickness,  in  some  situations  quite  thin.  Within  the  cyst  are  a  number  of  spheri- 
cal calculi  of  buckshot  size.  One  or  other  of  these  calculi  has,  from  time  to  time, 
lodged  at  the  entrance  to  ureter  and,  acting  as  a  ball  valve,  has  allowed  the  escape 
of  a  variable  quantity  of  urine  at  different  periods,  depending  upon  the  position 
assumed. 

Wound  Healing, — Moderate  suppuration  of  lower  part  of  vertical  wound  quite 
superficial.  Wound  soon  cleaned,  and  patient  left  hospital  with  wound  healed  and 
in  good  health,  August  18,  1897. 

Subsequent  History, — Remains  in  perfect  health  at  the  present  writing. 

Another  case  of  intermittent  hydronephrosis  caused  by  a  kink  in  the  ureter 
of  a  movable  kidney  will  serve  to  illustrate  a  type  of  the  condition  curable  in 
its  earlier  stages  by  a  conservative  operation. 

The  patient  was  a  woman  wlio  came  under  my  care  in  the  New  York  Hospital ; 
she  was  twenty-nine  years  old,  married,  and  the  mother  of  five  children.  During 
several  years  she  had  suffered  from  attacks  of  abdominal  pain,  accompanied  by 
nausea,  vomiting,  and  prostration.  The  pain  was  referred  to  the  region  of  the 
umbilicus  and  did  not  radiate  downward.  The  attacks  lasted  hours  or  days  and 
subsided  suddenly;  the  cessation  of  pain  was  accompanied  by  polyuria.  The 
attacks  occurred  at  irregular  intervals.  Menstruation  and  physical  exercise  some- 
times brought  them  on ;  between  the  attacks  she  was  entirely  free  from  discomfort. 
Her  abdominal  walls  were  thin  and  relaxed,  and  she  had  observed  a  mass  to  the 
right  of  the  morlian  line  at  the  level  of  the  umbilicus.  The  tumor  became  larger 
and  tender  during  the  attacks.  Her  urine  had  always  been  clear,  and  examina- 
tion showed  it  to  be  entirely  normal. 

Physical  examination  permitted  one  to  feel  a  freely  movable,  kidney-shaped 
tumor,  nearly  in  the  middle  line  at  the  level  of  the  umbilicus.  Upon  palpating  the 
kidney  through  a  cut  in  the  loin  the  organ  was  found  lying  transversely  in  the 
belly,  the  hilum  directed  upward.  The  pelvis  and  calices  were  much  dilated,  the 
sinus  of  the  kidney  mucll  enlarged.  By  invaginating  the  pelvis  with  the  fingers 
the  substance  of  the  organ  could  be  felt  thinned  out  to  half  its  normal  thickness. 
The  kidney  was  moderately  enlar^icd.  Upon  displacing  the  kidney  downward  a 
sharp  niigulation  at  the*  jnnclion  of  the  pelvis  with  the  ureter  was  readily  pro- 
duc(»d,  such  that  the  Inincn  of  the  tube  ap])eared  to  be  completely  obstructed.  The 
kidney  was  sewed  to  the  muscles  of  the  loin  in  the  best  attainable  position  by 
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stripping  the  cnjh'mia  propria  ami  si-wiri^  it^  rut  inh^v.^  in  llie  «l^o.<  of  the  eiit 
iDu.^^les.  The  patient  never  had  anotlKT  jjlt^irk  nf  iRiin  after  the  operation  aod 
has  remaiiied  well. 

Closed  IlYDRONEPTtROsis. — In  tlie  group  of  cai^es  that  eventuate  in  a  eom- 
plete  and  permanent  closure  of  tlie  ii refer  the  intermittent  character  of  the 
tumor  will  be  abs€*nt  an<l  tlie  nrine  passed  will  l>e  normal,  assuniinij^  that  the 
oUier  kidney  is  healthy.  The  eontents  of  these  |w*rnuuu^iitly  elosed  hvdro- 
nephrotic  saca  consistSj  so  long  as  any  pr(>per  seereting  kidney  tissue  i-emains, 
of  urinej  nmre  or  less  altered  in  elia meter,  nf  low  s|KM*ifir*  gravity  and  poor  in 
urea,  nrie  acid,  and  salts.  When  total  atrnphy  of  the  kidney  has  oeeurred, 
usually  only  after  years,  still  fnrther  changes  may  (x*enr:  urea  and  nric  acid 
may  disap[K?ar:  the  cfrntents  may  tlien  consist  of  watery  fluid  eraitaining  a  little 
albumen  and  but  little  sodium  chhiri(!e;  eholesterin  erystajs  uuiy  form  in  the 
Mc;  the  iluid  nuiy  take  on  a  eoHoid  character;  the  flnid  may  l>t*  brown  or  green- 
ish in  color  from  tlie  remains  of  hhxxl  ])ignient.  If  infection  of  the  interior 
of  the  sac  occurs  there  will  lie  an  adujixtnre  of  puB. 

Whether  a  large  elosed  hydri>nej)hrftsis  is  capable  of  sfjfmtaneous  cure  la 
queslionahle ;  anch  cases  have,  hiiwever,  iM^en  reported.  In  the  »?ases  due  to 
stone  or  the  kinking  of  the  ureter,  the  passage  of  the  stone  into  the  bladder  nuiy 
l«?  followed  bv  core,  althon^jh  in  these  stri<"lnre  of  the  ureter  mav  fuUow  from 
inflammation  or  nleeration  caused  by  tlie  stf»ne. 

Traumatic  IlYi)RONEEMMir>sist.-^As  the  resnlt  of  Idowa  or  falls  itpon  the 
abdomen  tliC  ureter  may  be  crushed  in  such  a  manner  that  tlie  healing  jirocess  is 
followed  by  stricture,  or  even  complete  oliliteration  of  the  canal,  and  a  hydro- 
nepbrosi*  which  develops  wit  fun  a  few  weeks  or  in  so!ne  cases  not  for  several 
years.  Some  of  these  castas  have  l>cen  attended  liy  hematnria  at  the  time  uf 
the  accident^  some  liave  not.  In  other  instances  the  trauma  has  i>een  followed 
by  a  large  peri-nreteric  hematoma  and  the  healing  process  has  eventuated  in  the 
pro<iuetion  of  cicatricial  t  issue  so  situated  as  to  conijiress  and  occlude  the  ureter. 
The  cases  of  traumatie  hydronej4in>sis  rep>rted  are  not  very  numerous  but  are 
of  undoubted  authenticity.  The  history,  together  with  the  characters  of  the 
wndition,  as  described,  suffice  for  the  diagnosis.  Trauma  to  a  large  existent 
hydronephrosis  is  a  very  dangerous  accident.  The  sac  may  be  ruptured  into 
the  perirenal  tissues  or  into  the  peritoneal  cavity.  The  dangers  are  jierirenal 
»ptic  inflanmiation  or  difFusc  peritonitis,  as  the  case  may  he;  a  third  danger  is 
serious  hemorrhage,  cithr^r  into  the  sac  or  int<*  the  |>erirenal  tissues. 

Differential  Diagnosis  of  H7dronephrosis,^Wc  shall  consider  this  topic  again 
when  describing  the  diseases  of  the  ureter  and  bladder;  here  it  may  be  said 
th«t  large  bydronepbrotic  cysts  may  be  mistaken  for  several  other  cystic  for- 
mations, most  often  for  ovarian  ci^sL  The  difl^erential  ptdnts  are  as  follows: 
A  large  ovarian  cyst  occu}>ies  a  nearly  central  position;  a  hydronephrosis, 
«*vf»Ti  though  it  may  extend  iNyoud  tlie  middle  line,  does  not  occupy  a  strictly 
central  position  in  tlie  belly.     The  inflated  colon  lies  in  front  of  a  hydro 
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nephrotic  sac,  in  all  but  enormous  dilatations,  when  it  may  lie  to  the  inner  side. 
Ovarian  cysts  only  very  rarely  have  intestinal  coils  in  front  of  them.  The  re- 
lations and  attachments  of  the  tumor  to  the  uterus  and  its  adnexa  may  some- 
times be  made  out  in  doubtful  cases  by  seizing  the  cervix  with  a  volsellimfi 
forceps  and  drawing  it  strongly  downward  toward  the  vulva;  the  uterus  and 
adnexa  are  then  palpated  per  rectum^  and  their  mobility  and  freedom  from 
attachment  to  the  tumor  or  the  contrary  may  thus  be  determined.  In  some  cases 
a  calculus  may  be  felt  in  the  lower  end  of  the  ureter,  making  the  diagnosis  of 
hydronephrosis  almost  certain. 

As  already  noted,  hydronephrosis  of  a  congenitally  misplaced  kidney  will, 
in  the  absence  of  a  history  of  urinary  symptoms,  nearly  always  lead  to  an  error 
in  diagnosis.  Echinococcus  cyst  of  the  liver  may  be  mistaken  for  hydro- 
nephrosis; the  former  has  usually  a  very  long  history,  is  immovable,  and  can 
in  no  wise  be  differentiated  from  the  liver.  If  movable,  echinococcus  cyst  of 
the  liver  will  have  a  vertical  respiratory  mobility.  Hydronephrosis  of  the  kid- 
''ney,  if  not  enormous,  will  usually  be  movable  laterally,  sometimes  vertically  as 
well,  and  percussion  and  palpation  will  usually  permit  differentiation  from  the 
liver.  For  the  characters  of  gall-bladder  tumors,  see  Diagnosis  of  Abdominal 
Tumors;  also  Diseases  of  the  Gall-bladder. 

It  is  often  impossible  to  determine  before  operation  whether  a  hydrone- 
phrotic  sac  is  infected  or  not.  In  the  presence  of  chronic  septic  symptoms  such 
infection  is  probable,  but  in  all  closed  hydronephrotic  sacs  with  thickened  walls 
chronic  suppuration  may  occur  without  much  absorption,  and  septic  symptoms 
may  be  entirely  absent.  Certain  other  conditions  may  be  mistaken  for  hydro- 
nephrosis ;  perinephric  suppuration  is  usually  rather  an  acute  process,  is  accom- 
panied by  marked  sepsis,  fever,  an  accelerated  pulse,  an  increase  in  the  rela- 
tive number  of  polymorphonuclear  white  blood  cells,  etc.  The  local  signs  of 
acute  inflammation  are  present  in  the  loin,  or  soon  develop — ^pain,  tenderness, 
later  redness  of  the  skin.  The  swelling  is  not  a  sharply  circumscribed  tumor 
but  a  hard  or  boggy  diffuse  infiltration.  Following  trauma  a  perirenal  ex- 
travasation of  blood  or  urine,  or  both,  forms  a  painful  tumor  immediately,  or 
within  a  few  days.  A  hydronephrosis  following  trauma  develops  slowly,  after 
weeks,  months,  or  years.  Very  large  thin-walled  hydronephrotic  sacs  have  been 
mistaken  for  ascites — the  two  may  coexist.  An  incision  is  the  surest  differen- 
tial guide. 

In  cases  where  no  positive  diagnosis  can  be  made,  an  exploratory  incision 
at  a  convenient  point,  to  be  followed  by  an  operation  to  suit  the  individual  case, 
is  the  surest  and  safest  diagnostic  measure;  safer  far  than  aspiration,  unless 
the  needle  be  introduced  at  a  point  certainly  outside  the  peritoneum.  The 
fluid  withdrawn  by  aspiration  may,  if  of  a  distinctly  urinous  character,  estab- 
lish a  diagnosis  of  hydronephrosis  at  once;  on  the  other  hand,  if,  as  already 
pointed  out,  in  old  closed  sacs,  urea,  etc.,  may  be  absent  and,  moreover,  ovarian 
fluid  may  occasionally  contain  a  small  amount  of  urea.  The  point  at  which 
an  exploratory  incision  should  be  made  will,   of  coursei  depend  upon  the 
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individual  case;  if  the  probabilities  are  in  favor  of  an  ovarian  cyst  it  may  be 
made  in  the  middle  line  in  front ;  if,  on  the  other  hand,  it  seems  probable  that 
the  growth  is  connected  with  the  kidney,  or  is  at  least  retroperitoneal,  a  cut 
below  and  parallel  to  the  ribs  in  the  loin  is  a  more  suitable  site.  If  the  cut  be 
found  unsuitable  for  further  operative  measures,  as  indicated,  it  should  be 
closed  and  another  made  at  a  more  favorable  site. 


CHAPTER  XV 

SUPPURATIVE  LESIONS  OF  THE  KIDNEY 

Pyelitis — Pyelonephritis — Abscess  of  the  Kidney  (Suppurative  Nephritis) — 

Pyonephrosis 

Pyogenic  infections  of  the  kidney  are  very  frequent ;  the  lesions  are  varied 
and  form  a  group  of  conditions  of  great  interest  to  the  surgeon.  The  severity 
and  destructiveness  of  the  infection  may  be  moderate,  a  purulent  inflammation 
of  the  mucous  membrane  of  the  renal  pelvis  and  ureter  (pyelitis).  In  other 
cases  solitary  or  multiple  foci  of  suppuration  occur  in  the  parenchyma  of  the 
organ  (abscess  of  the  kidney — acute  suppurative  nephritis).  In  other  cases 
the  kidney  substance,  the  pelvis,  and  ureter  are  all  involved  (pyelonephritis). 
In  still  others  the  lesion  is  partly  an  obstructive  one,  leading  to  distention  of 
the  kidney,  the  formation  of  a  sac  lined  with  a  pyogenic  membrane,  and  more 
or  less  complete  destruction  of  the  parenchyma  of  the  organ  by  the  combined 
effects  of  suppuration  and  pressure  (pyonephrosis).  The  lesions  may  remain 
confined  to  the  genito-urinary  tract  or  may  perforate  and  cause  perirenal  sup- 
puration (perinephritis — perinephric  abscess).  The  several  lesions  may  exist 
alone  or  one  may  pass  into  another,  or  they  may  be  combined  in  a  variety  of 
ways,  to  1x3  described. 

Varieties  of  Pyogenic  Germs  Fonnd  in  Suppurative  Lesions  of  the  Kidney. — 
The  most  varied  forms  of  pyogenic  organisms  may  infect  the  kidney,  the  most 
common  invader  being  Bacillus  coli.  Among  others  may  be  mentioned  the 
pyogenic  staphylococcus  and  streptococcus,  the  gonococcus,  Bacillus  typhosus, 
the  Tubercle  bacillus,  Bacillus  pyocyaneus.  Bacillus  tetragenus,  the  diplo- 
coccus  of  lobar  pneumonia  and  the  bacillus  of  diphtheria — indeed,  nearly  all 
of  the  bacteria  capable  of  producing  suppuration  have  been  demonstrated  in 
suppurative  kidney  lesions.  When  we  bear  in  mind  that  in  all  generalized 
bacterial  infections  the  kidneys  are  one  of  the  most  important  avenues  through 
which  germs  are  eliminated  from  the  body  it  is  easy  to  see  that  in  the  kidney 
itself  such  organisms  may  find  a  favorable  soil  for  further  development. 

Modes  of  Infection. — Infection  of  the  kidney  may  occur  by  the  extension  of 
an  inflammatory  process  of  the  lower  genito-urinary  tract  upward  from  the 
bladder  to  the  ureter,  thence  to  the  renal  pelvis,  and,  finally,  to  the  substance  of 
the  kidney — urogenous  infection — ascending  infection^  or  by  the  arrest  in  the 
kidney  of  organisms  circulating  in  the  blood — hematogenous  infection.  It  was 
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ft>rnjcrly  believHl  tliiit  tbis  Tirode  of  infect iun  wua  rare.     At  present  we  know 

tbt  it  is  very  frequent. 

Atfctnding   infeciion   takes   place    as    an   extension    froni    ibe    nretlira    anJ 

!iLjdiler  in  gonorrbea  (gon^X'oceu.s,  Bacillus  eoli )  ;  very  eouinionly  in  eases  of 
uciife  and  ehnmic  ejstitis  with  prostatic  or  ureteral  obstrnction  (Bacillus  eoli) ; 
imlt^l,  in  prostatic  enlargement  with  res^idual  nrine  and  cystitis,  such  an 
infection  is  one  of  the  regidar  developiuents  of  tlie  later  stages  of  the  disease, 
th  certain  cases  we  remain  in  donht  as  t<j  the  exact  mode  in  which  pyogenic 
genus  have  reacheil  the  kidnt-y,  since,  in  the  presence  of  a  cvBtitis,  a  patient 
may  develop  a  suppurative  nephritis  the  character  of  which,  and  the  distribu- 
tion of  the  lesions,  U>ing  such  as  to  render  a  hematogenous  infection  jirobable, 
the  changes  in  the  renal  pelvis  and  ureter  Ijcing  very  slight  (Lennander),  The 
hfhtafoijpnous  inferlimh^  of  the  kidney  may  be  secondary  t*)  a  great  variety  of 
gencraHzed  specific  infections  or  to  almost  any  hx'alized  pyogenic  fVicus  in  a 
distant  part  of  the  bo<Iy.  Among  the  former  gronp  may  be  mentioned  the  acute 
exaiifheniata,  typhoid  fever  and  tlij>btberia ;  among  the  latter,  erysipelas,  os- 
teoniyeHtis,  furunculosis,  and  suppurative  tonsillitis.  In  the  course  of  gener- 
^&itM  pyogenic  infections^ — pyemia,  puerperal  sepsis^  malignant  endix'arditis, 
etc, — metastatic  infection  of  the  kiilney  is  exceedingly  common;  further,  as 
the  result  of  trauma  to  the  kiilney  or  ureter. 

A  physical  condition  of  great  im|K>rtance  favoring  the  occurrence  of  infec- 
ti(m  IS  any  obstructive  lesion  of  the  lower  genitourinary  tract  with  its  attend- 
iDt  stagnation  of  nrint^^ — stricture  of  the  nrethra,  prostatic  hypertrophy  with 
fteidual  urine,  the  blm^king  of  a  ureter  by  stone,  stricture  of  the  ureter,  kink- 
ing an  the  result  of  movable  kidney.  Inflammation  o(  the  ureter — pyogenic, 
pmorrheal  or  tuhercnlous — t^ansing  a  narrowing  f>f  its  caliber.  Trauma  to  the 
kidney,  either  reee'ut  or  remote  in  time,  may  predisjyose  to  inftvtion  by  form- 
ing a  point  of  diminished  resistance  or  a  point  of  obstruct  inn.  Further,  com- 
pression of  the  ureter  from  without  by  fhe  pregnant  uterus,  by  cancer,  or  by 
any  tumor;  and,  lastly,  an  existent  bydroneplirosis.  All  these  ohstrnctive 
lesioa^  predisjMi.se  to  infection,  and  when  such  infection  has  occurred,  render 
its  destructive  effects  more  certain  and  more  rapid.  Many  of  these  infections 
are  tff  tlie  as(»endiiig  type. 

Pathological  Anatomy. — In  order  that  fhe  diagnosis  of  kidney  suppuration 
may  be  studied  intelligently  some  knowledge  of  the  various  lesions  which  m^cur 
la  the  kidney  as  the  result  of  pyogenic  infect  ion  is  necessary;  accordingly,  a 
Wief  outline  is  here  given,  partly  adapted  from  Scbede, 

The  invasion  of  the  kidney  substance  with  pyogenic  germs  by  wa}'  of  the 
tiWl  current  is  followed  by  a  lesion  closely  resembling  in  appearance  a  pyemic 
fmbolie  infarct.  A  focns  of  purulent  infiltration  is  produeed  in  the  kidney  cortex, 
*^Vf)i<l^  or  somewhat  wedge-shaped »  having  its  face  directed!  toward  and  extending 
^»*  the  tunica  propria  or  kidney  capsule.  The  blood-vessels  of  this  area  are  filled 
*»lh  kctcria.  the  interstitial  coimective  tissue  ib  infiltrated  with  red  and  white 
W*Jod  Hl^,  "pin^  y^^Q  of  the  wedge  causes  a  slight  flattened  j>rominence  upon  the 
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kidney  surface,  and  upon  inspection  minute  yellowish  dots  may  be  distinguished, 
consisting  of  very  small  abscesses.  Upon  section  similar  dots  may  be  seen  scat- 
tered throughout  the  affected  area.  Such  minute  abscesses  often  surround  a 
glomerulus.  The  entire  area  is  surrounded  by  a  hyperemic  zone  of  bloody  infiltra- 
tion forming  a  sharp  dividing  line  from  the  noninfected  tissue.  Softening  of  the 
focus,  as  a  whole,  produces,  after  a  variable  time,  an  abscess;  and  coalescence  of 
several  foci  an  abscess  of  larger  size.  If  many  such  foci  are  present  the  entire  kid- 
ney cortex  may  be  studded  with  abscesses.  If  the  process  is  diffuse  the  kidney  is 
notably  swollen,  each  abscess  being  marked  upon  the  kidney  surface  by  a  rounded 
swelling.  The  remainder  of  the  kidney  usually  shows  the  lesions  of  an  acute  exu- 
dative nephritis.  The  epithelium  of  the  tubules  is  in  a  condition  of  cloudy  swelling 
or  of  fatty  degeneration ;  the  tubules  are  filled  with  cast  materials ;  the  interstitial 
tissue  shows  marked  small-celled  infiltration.  At  a  late  stage  of  the  process,  when 
the  abscesses  have  grown  large,  the  kidney  comes  to  consist  of  a  series  of  abscess 
cavities  whose  walls  are  formed  by  a  meshwork  of  whatever  remains  of  the  degen- 
erated kidney  tissue.  The  fatty  capsule  of  the  kidney  becomes  infiltrated  with  new 
connective  tissue  and  is  indurated;  much  of  the  fat  disappears. 

In  some  cases  an  abscess  breaks  through  the  kidney  cortex;  it  may  remain 
confined  beneath  the  fatty  capsule  or  perforate  it  and  cause  purulent  infiltration 
of  the  surrounding  structures  (perinephric  abscess).  If  an  abscess  breaks  into 
the  renal  pelvis,  pus  appears  in  the  urine  in  quantity ;  the  pelvis  and  ureter  become 
infected,  their  lining  membrane  thickened  and  swollen,  leading  to  urinary  ob- 
struction. 

By  pressure  an  abscess  may  have  already  obstructed  the  ureter.  Or  one  of 
the  septa  remaining  between  the  several  abscesses  may  come  to  overlie  and  close 
the  ureteric  orifice  like  a  valve ;  the  remaining  kidney  parenchyma,  still  capable  of 
functionating,  continues  to  secrete  a  little  urine — thus  the  renal  pelvis  is  distended 
with  a  mixture  of  pus  and  urine.  As  the  result  of  increased  pressure  the  remain- 
ing kidney  tissue  undergoes  more  complete  atrophy ;  gradually  the  septa  between  the 
several  abscess  cavities  disappear  and  the  kidney  is  converted  with  its  pelvis  into  a 
single  large  sac  containing  pus  and  urine,  with  more  or  less  smooth  walls,  rounded 
prominences  on  its  surface  alone  remaining  to  indicate  the  original  multilocular 
character. 

In  other  cases  the  microbes  do  not  plug  the  blood-vessels  of  the  kidney  cortex, 
but  escape  through  the  convolutions  of  the  glomeruli  into  the  collecting  tubules 
along  with  the  urine  and  here  multiply  {nephritis  papillaris  mycotica),  so  that  one 
might  speak  of  a  nephritis  of  bacterial  elimination.  In  the  very  early  stages  of  this 
form  there  may  be  seen  fine  gray  or  grayish-yellow  streaks  following  the  course  of 
the  straight  tubules.  In  the  vicinity  of  the  apices  of  the  papillae  these  streaks  may 
be  so  closely  grouped  as  to  form  a  more  diffuse  dirty  yellow  or  brown  discoloration, 
in  which  certain  thicker  streaks  are  more  noticeable  (Orth). 

Microscopically  the  uriniferous  tubules  are  seen  filled  with  bacteria,  the  epi- 
thelia  in  a  state  of  fatty  degeneration  or  of  necrosis,  and  true  suppuration  occurs 
only  beyond  this  layer.  If  the  kidney  is  infected  by  an  ascending  inflammation 
from  the  bladder,  ureter,  or  pelvis,  the  first  changes  are,  as  might  be  expected,  in 
the  papillae ;  later  on  in  the  medullary  layer ;  finally  in  the  cortex.  In  severe  cases 
the  entire  kidney  is  hyperemic  and  enlarged  and  shows  numerous  minute  punc- 
tate hemorrhages  in  its  substance.     The  boundaries  between  the  cortex  and  the 


medullary  layer  are  obscured.  Suppuration  usually  occurs  in  the  pyramids  with 
the  formation  of  abscess,  with  which  goes,  hand  in  hand,  a  necrotic  process. 
Thus  minute  necrotic  portions  of  the  papillffi  may  be  discharged  with  the  urine. 
In  iK>me  cases  minute  absee.^i^s  also  form  in  the  cortex.  The  subsequent  series 
c>f  erents  does  not  materially  differ  from  those  described  when  infection  occurs 
through  the  blood.     (See  also  Pyonephrosis*) 

Clinical  Manifestations,  Course,  and  Biagnosit  of  Pyogenic  Infections  of  tlie 
Kidney. — ^As  might  he  expected^  the  clinical  picture  varies  greatly  according  to 
ihe  mode  of  infection,  the  character  and  extent  of  the  lesion,  the  presence  or 
absence  of  urinary  obstruction,  and  oilier  causes  to  be  mentioned.  In  general, 
the  hematogenous  infections  are  characterized  by  a  more  sudden  onset  and  more 
acute  symptoms  than  is  the  case  in  ascending  infections. 

The  Hematogenouj?  Pyogenic  Infections.^^ — In  this  group  of  eases  the 
symptoms  referable  to  the  kidney  will  have  been  preceded  by  some  aciite  infec- 
tious disease,  or  some  localized  focus  of  suppuration  elsewhere  in  the  body,  or 
by  a  subcutaneous  injury  to  the  kidney  region,  by  pregnancy,  parturition,  etc. 
In  some  eases  the  patient  will  have  a  chill,  fever^  a  rapid  pulse,  prostration,  and 
other  general  symptoms  characteristic  of  septic  processes.  In  addition  he  will 
have  an  attack  of  typical  colicj  probably  due  in  a  large  proportion  nf  cases  to 
hyperemia  of  the  kidney  and  increased  intriieapsuhir  tension.  Examination 
will  elicit  marked  tenderness  of  the  kidney  on  palpation ;  in  some  cases  at  the 
end  of  a  very  few  days  the  kidney  will  l>e  increased  in  size  and,  in  favorable 
subjects,  distinctly  palpable.  At  this  time  the  urine  may  contain  pus,  red  blood 
celk,  and  bacteria;  or  bacteria  but  no  pus;  or  it  may  be  practically  normal. 

In  a  series  of  cases  refMirted  by  G.  Brewer  {''  Acute  Unilateral  Septic  In- 
farcts of  the  Kidney,'*  tSurgery^  Gi/nceolotjy,  and  Obsieirics,  Hay,  190C), 
records  of  urinary  examination  were  made  in  11  out  of  13  cases  reported.  In 
1  the  examination  was  negative.  Ten  specimens  contaiue<l  albumin;  5  con- 
tained albumin  and  a  small  amount  of  pus;  5  albumin,  pus,  an*!  blood.  In 
ill  but  1  case  the  blood  occurred  in  microscopical  amounts  merely.  In  3  cases 
the  separated  urines  were  examined.  In  each  of  these  the  specimen  from  the 
side  of  the  lesion  contained  albumin,  pus,  and  bhx*d." 

As  an  instance  of  acute  and  probably  hematogenous  infection  of  the  kidney 
giTiag  early  symptoms  sutiicient  for  a  diagnosis,  I  will  relate  the  history  of  a  , 

^*>man  upon  wliom  I  oprated  in  1901,     In  this  case  the  original  infection  may  ( 

have  been  through  the  hhi<lder,  and  yet  the  cliaruct(T  and  distribution  of  the  '' 

iBions  were  such  as  to  make  me  believe  that  the  kidney  was  infected  through  '' 

tl>e  blood  rather  than  by  extension  of  the  inflammatory  process  from  the  blad-  ^ 

der  through  the  ureter.     In  the  cortex  alone  were  found  marked  lesions,  and  , 

these  of  a  type  characteristic  of  an  embidic  process. 


The  patient  was  a  woman,  twenty-eight  years  of  age,  a  Jewess,  the  mother 
o' «ix  children ;  she  was  admitted  to  the  New  York  Hospital  August  10,  IflOl. 
Se\ent<jen  davs  before,  she  had  given  birth  to  a  child.    The  confinement  was  nor- 
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mal,  but  slie  suffered  from  retention  of  urine  and  was  eatheterized  for  three  days; 
she  then  began  to  suffer  from  frequent  and  painful  urination,  and  two  or  three 
days  later  slie  was  suddenly  seized  with  a  severe  pain  in  the  left  hypoehondrium. 
Ten  days  after  confinement  she  was  seriously  ill.  She  had  frequent  chills^  high 
fever  of  a  septic  type,  restlessness,  and  extreme  prostration.  On  admission  to  the 
hospital  slie  looked  markedly  septic.  Temperature,  105''  F. ;  pulse,  120.  Her  tongue 
was  dry  and  covered  with  a  brown  coating.  She  had  frequent  sweats.  Pain  on 
urination  and  frequency  had  ceased.  She  complained  of  pain  and  tenderness  in 
tlie  left  hypoehondrium  and  loin.  Muscular  rigidity  of  the  abdominal  wall  of  that 
side  was  so  marked  that  proper  palpation  was  impossible.  There  was  marked  ten- 
derness at  the  costo-vertebral  angle  of  the  left  side.  Her  urine  showed  very  little 
that  was  abnormal;  its  quantity  was  somewhat  diminished;  there  was  a  small 
amount  of  albumin;  specific  gravity  low;  under  the  microscope  a  moderate  number 
of  pus  and  blood  cells. 

The  following  day  the  left  kidney  was  removed  by  a  lumbar  incision  parallel 
with  the  ribs.  The  fatty  capsule  of  the  kidney  was  edematous.  There  were  numer- 
ous groups  of  submiliary  abscesses  visible  upon  the  kidney  surface.  On  section 
the  characteristic  wedge-shaped  areas  of  infiltration  could  be  seen  extending  to  the 
medullary  layer.  The  entire  kidney  was  markedly  hyperemic.  The  infiltrated  areas 
had  not,  as  yet,  broken  down.  The  mucous  membrane  of  the  pelvis  and  calices  was 
practically  normal.  The  patient's  convalescence  was  rapid.  The  septic  symptoms 
rapidly  disappeared.  Her  temperature,  which  had  been  105.2°  F.  at  the  time  of 
the  operation,  dropped  in  a  few  hours  to  99°  F.,  and  only  rose  once  as  high  as 
102°  F.  thereafter.  The  right  kidney  continued  to  functionate  perfectly.  She  left 
the  hospital  on  the  twenty-sixth  day  quite  well,  and  has  since  borne  two  children 
without  serious  trouble. 

Bilateral  Infection. — In  the  cases  involving  both  kidneys  the  conditions 
are  far  less  favorable.  If  the  infection  of  both  organs  is  simultaneous  and 
acute,  these  patients  may,  in  addition  to  profound  septic  symptoms,  soon  develop 
the  typhoid  and,  later,  the  uremic  state,  with  diminished,  albuminous  urine, 
or  anuria,  vomiting,  headache,  stupor,  coma,  convulsions,  and  death.  The 
anuria  may  be  due  to  the  intense  nephritis  or,  in  other  cases,  to  obstruction  of 
both  ureters  from  one  or  other  mechanical  cause.  In  some  cases  the  septic 
symptoms  will  predominate,  the  patient  will  continue  to  pass  urine  of  low 
specific  gravity  containing  some  pus  and  a  diminished  quantity  of  urea;  there 
will  be  no  convulsions,  and  coma  will  occur  only  shortly  before  death.  The 
general  symptoms  may  so  far  overshadow  those  referable  locally  to  the  kidney 
that  in  the  absence  of  an  evident  lesion  of  the  lower  genito-urinary  tract  the 
diagnosis  may  not  be  made. 

The  most  acute  cases  sometimes  follow  surgical  operations  on  the  urethra 
for  stricture,  or  on  the  prostate  and  bladder,  notably  in  the  presence  of  a 
chronic  cystitis,  and  it  was  to  them  that  the  name  "  surgical  kidney  "  was 
formerly  applied.  The  operation  need  not  have  been  severe,  the  passage  of 
a  catheter  or  the  introduction  of  a  sound  being  even  more  likely  to  deter- 
mine  the   dissemination   of   the    infection   than   an   operation   which,    though 
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extensive,  has  provided  adequate  drainasre  {uv  tlie  urethra  aud  bhulder. 
Though  many  of  these  cases  belong  to  the  aseending  tyi3e  of  iDfeetion,  others, 
no  dotibt,  are  hematogenous.      Still  others  are  a  pure  deptieemia  without  a 

I  definite  localizatioii  in  the  kidney.  The  differential  diagnosis  from  general 
septieeiDia  can  rmly  l>e  njade  in  these  easels  by  drtertirtn  (>f  jnuu  and  ti-uilerness 
on  palpation  over  one  or  l)oth  kidneys,  or  by  tlie  additional  sign  of  the  preseneo 
of  a  renal  tninon  The  urine  would  rari*lv  furnish  nnsitivr  diairnoshe  aid 
'  unless  the  ureters  were  catbeterized,  since  pyuria  would  usually  be  present  in 
H  both  conditions.  In  some  of  these  cases  in  old  men  one  sees  anuria  and  a 
H  combination  of  acute  sepsis  with  uremia  such  that  the  infection  of  the  kidney 
H  is  often  overlooked.     (See  also  Urethral  Sei>sis,  etc.) 

H  Frequency  of  Unilateral  and  Bilateral  Infections* — The  relative 
H  frequency  of  single  and  double  embolic  infections  of  the  kidney  it  is  not  easy 
r    to  di&cover.     I  have  bt^n  unable  to  tind  any  statistics  iipm  this  ]K)int:  Init  my 

|(^wii  experience  would  lead  me  to  believe  that  one  kidney  is  alone  involved  in 
a  large  proportion  of  cases — probably  more  than  half.  Dr.  Josepli  A.  Blake 
infonus  nie  that  in  bis  experience  seventy-five  ])er  cent  (if  the  cases  are  nni- 
lateral  in  the  beginning.  If  early  surgical  relief  is  not  afforded  and  the  patient 
tovives  for  a  time,  the  other  kidney  becomes  infected  secondarily  in  a  good 
rnanv  cases,  either  by  an  asc*ending  infection  or  tbrongh  th(*  bhKid. 
Early  Diagnosis  of  I'^nilatkhal  Embolic  Kidney  Suppuration. — ^The 
earlv  diagnosis  of  unilateral  emlHilic  kidney  suppuration  is  very  important, 
since,  in  bad  cases,  prompt  operation — usually  nephrectomy — is  necessary  for 
presemng  life.  In  some  cases  where  a  solitary  focus  exists,  or  hut  few  foci 
ire  formed^  excision  of  the  infected  area  and  free  drainage  may  he  sufficient. 
An  early  diagnosis  is,  hoAvever,  not  always  easy;  to  recapitulate,  the  following 
ire  the  data  upm  which  we  nmst  rh^fx^nd: 

^        Women  are  more  often  afft^ctcd  than  men — in  Brewers  cases  eleven  were 
females,  two  w^ere  males.     The  jiatieut  will  have  luid  some  aeiito  infectious  dis- 
ease— scarlatina,  measles,  typhoid,  or  other;  or  some  acute  supfturative  lesion — 
funmculosis,   a  carbuncle,  osteomyelilis,  etc.;  or  a   history  of  injury   to  the 
kidney,  recent  or  remote;  or  a  wound  of  or  operation  upon  the  kidney  or  n[x>n 
tbe  lower  genitrKirinary  tract — perhajrs  a  fistula  leading  to  the  renal  pelvis  or 
nreter;  or  she  will  Ik*  pregnant  or  in  the  piier]>eral  stale,  and  will  suddenly  he 
seized  with  the  general  symptoms  of  acute  se|isis— a  chill,  liigh  fever,  a  rapid 
pulse,  prostration,  and   a  high  poly  nuclear  leucocyte  count.     The  urine  will 
^nearly  always  contain  albumin,  pus,  and  sometimes  blood  in  small  aujonut.   The 
ral  catheter  will  show  that  one  kidney  is  excreting  less  urine  than  tlie  other 
and  will  show  the  presence  of  pathological  ingredients  upon  the  affected  side. 
Ift  these  very   acute   cases   it   is  unlikely   that  cystoscnjric  examination   of  tbe 
"MfTid  orifices  would  afford  reliable  information  in  the  average  case. 

TWre  will  nearly  alw^ays  be  pain,  sometiiiR^  referred  to  the  loin,  and  of  the 
^7]^  *4  renal  colic.  In  other  eases  the  ]tain  will  Ik*  referred  to  one  side  of  the 
abdomen  or  to  the  iliac  region,  so  that  if  upon  the  right  side  apiiendieitia  will 
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be  diagnosticated.  The  pain  may  be  central  in  the  abdomen  or  without  definite 
localization.  There  will  be  tenderness  upon  palpation  of  the  kidney  region — 
usually  in  front,  and  always  behind,  over  the  last  rib,  or  at  its  junction  with 
the  spine.  There  will  be  nearly  always  abdominal  rigidity,  often  very  marked, 
over  the  affected  organ.  Palpable  enlargement  of  the  kidney  will  usually  be 
absent  during  the  early  stages  of  the  disease,  for,  although  the  kidney  is  swollen, 
abdominal  rigidity  will  prevent  its  recognition  except  under  a  general  anes- 
thetic— still,  it  may  sometimes  be  felt  in  thin  and  flabby  subjects.  Such  a 
train  of  symptoms  and  signs  will  justify  the  surgeon  in  exploring  the  suspected 
kidney. 

Subacute  Cases. — In  another  group  of  cases  primary  pyogenic  infection 
of  the  kidney  runs  a  far  less  acute  course.  The  onset  may  be  insidious,  there 
may  be  no  pain,  or  only  dull  pain  in  the  loin,  or  a  sense  of  dragging  and  full- 
ness. Continuous  or  intermittent  pyuria  may  be  the  only  local  sign  to  point 
to  disease  of  the  genito-urinary  tract;  or  these  patients  will  suffer  from  fre- 
quent and  painful  urination.  They  are  often  treated  during  long  periods  for 
cystitis.  In  a  large  proportion  of  these  cases  symptoms  of  chronic  sepsis  are 
more  or  less  marked.  The  patients  will  have  an  evening  rise  of  temperature, 
occasionally  chilly  sensations,  or  chills  and  sweating.  They  become  anemic, 
suflFer  from  loss  of  appetite  and  of  flesh.  In  some  cases  constitutional  disturb- 
ances— fever,  etc. — are  associated  with  attacks  of  renal  pain  and  with  retention 
of  urine  in  the  infected  kidney.  If  during  these  attacks  the  patient  passes 
clear  and  normal  urine,  followed  by  marked  pyuria  and  synchronous  subsidence 
of  the  fever,  etc.,  the  diagnosis  of  a  unilateral  kidney  or  ureteral  lesion  is  quite 
plain.  During  the  period  of  retention  there  will  usually  be  tenderness  over 
the  kidney  and  in  some  cases  a  palpable  tumor.  A  somewhat  similar  series 
of  events  may  occur  when  an  abscess  in  the  kidney  ruptures  into  the  renal 
pelvis.  The  patient  may  have  suffered  from  pain  and  tenderness  in  the  kidney 
region  with  more  or  less  marked  sepsis  with  or  without  palpable  tumor;  sud- 
denly a  very  marked  pyuria  will  occur,  often  with  temporary  abatement  of  the 
septic  symptoms,  and  diminution  in  the  size  of  the  tumor — if  such  existed. 

Cystoscopic  Examination  and  Ureteral  Catheterization  as  an  Aid 
IN  THE  Diagnosis  of  Suppurative  Kidney  Lesions. — In  these  cases  cysto- 
scopic examination  of  the  ureteral  orifices  often  gives  valuable  information. 
The  urine  from  the  affected  kidney,  as  seen  gushing  in  intermittent  jets  from 
the  orifice  of  the  ureter,  may  be  distinctly  purulent.  Such  a  finding  is  only 
possible  in  a  moderate  proix)rtion  of  cases,  since  a  perfectly  clear  field  is  not 
always  obtainable,  notably  when  a  cystitis  exists,  the  presence  of  pus  and 
shreds  in  the  bladder,  leading  sometimes  to  a  misinterpretation — i.  e.,  the  pus 
lying  near  the  ureteral  orifice  may  he  stirred  up  by  the  jet  of  urine,  and  the 
examiner  may  falsely  assume  that  the  eloudy  material  has  escaped  from  the 
ureter.  On  the  other  hand,  in  old  cases,  and  notably  in  females  where  exam- 
ination with  Kelly's  tube  is  easy,  I  have  repeatedly  made  the  diagnosis  of  a 
unilateral  lesion  by  watching  each  ureteral  orifice,  and  observing  pus  coming 
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from  one,  clear  urine  from  tire  other.  In  tlie  cvstoseopic  field  one  may  some- 
times see  a  plug  *^f  niii€*>juis  protriidiiig  from  a  ureteral  oritiee.  In  pyogenic 
affections  of  the  kithiey  changes  in  the  appearance  of  the  ureteral  orifice  may 
al^>  l>e  ohservccK  junl,  whilt^  not  so  etmstmit  or  charaetcristie  as  in  cases  of 
tuljcrciilosisj  they  are,  iK^'ertlirless,  valuable.  Thus,  \V.  i\  Klot;^  {Surf/ery, 
Uynecolo*]y,  and  Ohsiefrlr^^  May,  ItHMJ,  ^*  Diagnostic  Significance  of  Ureteric 
Me-ato8cupy  in  Renal  Disease/'  p.  500)  says; 

Tlie  second  group  conipri^^Ui;  thirteen  cases  of  pyogenic  infection  of  the  kidney 
Teeulting  either  in  pyoneplirosiR  or  pyelonephritis.  Changes  in  the  ureteric  ori- 
fice were  noted  in  eight.  Tlrese  changes  consisted  either  in  an  increase  in  size 
of  tlie  orifice,  with  infiltration  and  ulceration  of  the  lips,  and  uiore  or  less  swell- 
ing and  redness  of  the  surrounding  mucous  mendirane  or  of  the  entire  trigone, 
or  the  ureteric  orifice  w^as  contracted,  round,  puckered  up;  the  lips  more  markedly 
infiltrated,  a f spearing  even  indurated,  and  tlie  mucous  mendrrane  of  the  adjacent 
ponion  of  the  trigone  presenting  a  dark-reil,  sumoth  appearance. 


I 
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The  ureteral  catheter  gives,  however,  positiv^e  and  reliahle  results  in  all 
ca!<ea  where  it  can  V>e  used.  (See  section  on  Ureteral  Catheterization  and 
below.)  In  some  cases  one  or  other  form  of  urinary  separator  may  give  satis- 
fadory  information.  (See  section  on  this  topic.)  In  otljer  cases  where,  on 
account  of  cystitis,  stricture  of  the  urethra^  a  large  prostate,  or  other  difficulty^ 
we  are  imable  to  use  the  cystoscope,  other  diagnostic  aids  are  available.  Thus, 
we  may  sometimes  differentiate  renal  pyuria  from  cystitis  hy  the  following 
procedure  (Thompson):  If  pus  is  coming  from  the  kidney,  and  the  bladder  is 
repeatedly  w^ashed  with  saline  solution  through  a  soft  catheter,  tlie  urine,  sul> 
aBqiienily  allowed  to  accumulate  in  the  bladder  during  ten  minutes  and  with- 
drawn, is  as  purulent  as  before.  If  the  source  *)f  the  pus  is  the  bladder  itself, 
the  urine  reuuiins  com  para  lively  clear  for  some  little  time, 

Tkub  and  False  Albuminuria. — Another  important  jjroblem  in  pyogenic 
infections  of  the  gen i to-urinary  tract,  es]Mx*iHlly  in  those  wdiere  infection  of 
the  kidney  is  susi>ected,  and  where  the  question  of  operation  arises,  is  to  dis- 
titiguish  between  an  albuminuria  due  merely  to  the  presence  of  pus  in  the 
urine  and  an  albuminuria  due  to  a  lesion  of  the  kidney  itself,  conditions  known 
aatnie  and  false  albuminuria  respectively;  the  question  is  one  not  always  easy 
to  answer.  If,  in  the  presence  of  pyuria  and  in  the  absence  of  any  physical 
«gns  of  infection  of  the  kidney  and  ureter,  we,  nevertheless,  find  in  the  urine 
the  products  of  a  chronic  nephritis,  granular  casts,  and  especially  pus  casts — 
<auta  containing  polygoual  cells  characteristic  of  the  kidney  tubules,  or  such 
^lls  in  clumps  or  solitary,  free  in  the  urine — we  can  safely  assume  that  a  part, 
^Ueast,  of  the  pus  hns  its  origin  in  tlic  kidney.  But  in  the  absence  of  such 
^Tign^dients  w^e  cannot  exrlu4le  disease  of  the  kidney;  the  ureter  may  be  tem- 
F'farily  or  permanently  close<l,  or  the  kidney  may  have  entirely  ceased  to 
functionate. 

Scblesinger  formulated   tlie   following  rules   for  distinguishing  true   from 
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false  albuminuria;  unfortunately,  ammoniacal  decomposition  of  the  urine  in- 
validates the  method,  and  it  is  useful  only  when  the  urine  is  acid  or  neutral : 

The  pus  cells  in  the  urine  are  counted  in  the  Thoma-Zeiss  counting  cham- 
ber. (See  Blood.)  A  content  of  from  50  to  70,000  cells  represents  a  quan- 
tity of  albumin  equal  to  1  to  1,000  by  the  Esbach  test;  if,  therefore,  an 
albuminuria  of  1  to  1,000  exists  in  the  presence  of  only  moderate  pyuria  it 
indicates  a  true — i.  e.,  kidney — albuminuria.  An  albuminuria  above  1  to 
1,000  does  not  occur  from  pus  alone  (Schede). 

Epithelia. — Considerable  diagnostic  importance  has  been  given  by  cer- 
tain pathologists  to  the  occurrence  in  the  urine  of  free  epithelial  cells  of  vari- 
ous types  representing,  upon  anatomical  identification,  a  definite  source  in  the 
genito-urinary  tract,  and  thus  establishing  the  seat  of  an  inflammatory  lesion. 
With  the  exception  of  a  few  bladder  cells  in  the  male,  and  vaginal  epithelia 
in  the  female,  but  few  cells  occur  in  normal  urine.  The  epithelial  cells  from 
the  straight  tubules  of  the  kidney,  from  the  convoluted  tubes,  from  the  renal 
pelvis,  the  ureter,  the  bladder,  and  the  urethra  are  believed  by  these  patholo- 
gists to  possess  certain  characters  which  permit  a  skillful  microscopist  to  dif- 
ferentiate them  fairly  well,  when  free  in  urine.  A  number  of  very  good 
pathologists  deny  this  ability,  but  there  are  enough  honest  ones  w^ho  believe 
that  it  can  be  done,  to  make  it  worth  mention  at  least  Thus,  if  a  purulent 
urine  contains  numerous  cells  which  can  be  identified  as  belonging  to  the  renal 
pelvis,  a  diagnosis  of  pyelitis  may  be  made.  Numerous  bladder  cells  would 
indicate  cystitis,  and  the  presence  of  such  cells  in  a  state  of  fatty  degeneration, 
or  of  cells  identified  as  belonging  to  the  deeper  layers  of  mucous  membrane, 
would  indicate  an  intense  or  a  chronic  inflammation.  A  similar  identification 
of  cells  belonging  to  the  several  varieties  of  renal  tubules  would  locate  the 
lesion  in  the  kidney. 

Without  personal  experience,  I  am  inclined  to  the  belief  that  careful 
pathologists  regard  the  presence  of  cells  of  various  types  as  confirmatory  evi- 
dence merely,  and  would  hesitate  to  base  a  diagnosis  of  an  aflFection  of  any 
particular  part  of  the  genito-urinary  tract  upon  such  evidence  alone.  Dr. 
Frederic  E.  Sondern  informs  me  in  a  personal  communication  that  he  bases  no 
diagnostic  reliance  upon  the  mere  form  and  size  of  free  epithelial  cells  in 
pathological  urine.  The  presence  of  such  cells,  taken  in  conjunction  with  other 
data,  is,  however,  valuable  confirmatory  evidence  under  certain  conditions. 
For  example,  if,  in  purulent  urine,  one  finds  a  large  number  of  epithelial  cells, 
the  bladder  is  probably  the  seat  of  cystitis;  if,  on  the  other  hand,  marked 
pyuria  exists,  with  but  few  epithelial  cells,  the  kidney  or  the  prostate  are 
probable  sources  of  the  pus. 

Operative  Indications. — In  deciding  for  or  against  an  operation  upon 
the  kidney,  in  the  given  case,  the  surgeon  should  bear  in  mind  that  a  septic 
nephritis  of  considerable  severity  may  exist  in  one  kidney  without  constituting 
an  absolute  contraindication  to  the  removal  of  its  fellow.  Thus,  Israel  relates 
the  history  of  a  case  of  this  character :  A  kidney  was  removed ;  it  was  the  seat 
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of  an  intense  septic  iiiHauiiiiiition,  ^vitli  iiiiiiieroiis  abscesses.  A  severe  grade  of 
nephritis  existed  in  the  other  kidney  at  the  time  of  the  o|X!ratioii;  the  signs 
of  nephritis,  howerer,  entirely  disajipeared,  and  the  patient  regained  complete 
health;  the  removal  of  the  septie  focus  ]ienTiitted  the  other  Icidne}'  to  recover, 
A  similar  ease  came  under  my  ohservation  a  few  years  ago: 

A  woman  of  middle  age  was  operated  upon  hy  Tiephrotoniy  for  a  tuWreulous 
kidney  with  secondary  pus  infeetion.  The  sej>iic  symptouis  improved  hut  did  not 
tlijflpjjear,  and  a  pus  sinus  remniotd  in  the  Inin.  At  tliis  time  the  patient  came 
uu4t  the  care  of  Dr.  Charles  ikBurncy,  at  whose  request  I  passed  a  ureteral 
citheter  into  the  ureter  of  the  noninfected  kidney.  Examination  of  the  urine 
tlias  obtained  showed  the  pn'scnce  of  nephritis  of  a  fairly  severe  type.  The  urine 
was  of  low  specific  gravity  and  contained  a  good  deal  of  a  1  hum  in  w'ith  numerous 
granular  and  hyaline  casts.  The  general  condition  of  the  patient  was  not  good; 
Ae  was  anemic  and  feehle.  Dr.  McBurney  removed  the  suppurating  and  tid>er- 
ciilnug  right  kidney.  Tlie  patient  recovered,  and  at  the  end  of  a  year  was  en- 
joving  a  degree  of  health  which  might  fairly  be  called  robust-  The  signs  of 
nephritis  had  entirely  disappeared,  except  that  from  time  to  time  a  minute  trace 
of  albumin  was  discovered  in  Iier  urine. 


Tltese  and  similar  observations  teach  us  that  the  condition  of  the  urine  does 
Hot  furnii^h  an  absolute  measure  of  the  capabilities  of  a  disordered  kidney  to 
carry  on  its  function,  if  we  are  able  by  the  removal  of  ita  fellow  to  eliminate 
the  cause  of  its  faulty  action,  ilany  cases  might  be  quoted  in  which  an 
apparently  severe  nephritis  caused  by  chronic  sujipuration  in  any  part  of  the 
body  has  entirely  disa])]icared  after  the  septic  focus  has  l)een  n?moved  hy 
operation. 

Clinical  Characters  of  Pyogenic  Infections  of  the  Kidney  Other 
^JlUm  Acute  axd  StiitAcuTE  1Iematogenoi:8  Infections.- — Once  developed^ 
inflainmations  of  the  renal  pelvis  (pyelitis)  and  eumbinations  of  such  inflani- 
fnatiou  wirli  infection  of  the  renal  parenchynui  (|>velouephritis)  Jo  not  diifer 
tnufJi  in  clinical  characters,  wheeler  the  infection  has  occurred  through  the 
Wood  or  is  the  result  of  a  Irical  infection  of  the  genito-urinary  tract.  The  end 
results  of  these  processes,  however,  acquired,  may  be  kidney  abscess,  or  pyo- 
nephrosis with  or  without  perirenal  suppuration.  As  already  stated,  urinary 
ol^trut'tion,  from  whatever  cause,  plays  a  very  important  role  in  the  produc- 
tion of  these  lesions^  this  is  especially  true  of  pyoneplirosis.  ilild  degrees  of 
mfcction  and  very  chronic  kidney  suppuration  are  much  more  couuuon  in  the 
urf^enous  or  ascending  infectious  thau  in  the  hematogenous  forniSy  though 
violent  and  quickly  fatal  eases  also  occur  in  these.  Thus  during  pregnancy 
a  mihl  catarrhal  inthuuiuatitm  of  the  ureter  and  renal  i^)elvis  from  pressure 
t«  not  iufrecpient,  c^mirestiou  <d*  the  ki<lucy  being  caused  by  pressure  on  the 
^tial  \*eins,  ohstructiiUJ  i**  urinatifni  by  ])ressure  on  the  hladder  and  ureter. 

Etiology  of  Urinary  Oustkictujn. — Obstruction  of  the  hmer  urinary 

ct  \s  much  more  frequent  in  men  than  among  womeUj  the  two  chief  causes 
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being  stricture  of  the  urethra  and  hypertrophy  of  the  prostate,  both  being  com- 
monly associated  with  cystitis.  Repeated  overdistention  of  the  bladder  causes 
weakness  of  its  muscular  wall,  and  tends  to  destroy  the  tightness  of  the  valve- 
like closure  of  the  ureteric  orifices ;  the  germ-laden  urine  thus  enters  the  ureters, 
and  sooner  or  later  infection  follows ;  ascending  infections  are  thus  much  more 
common  among  males.  Attacks  of  cystitis,  accompanied  by  frequent  urina- 
tion and  violent  contraction  of  the  detrusor  muscle,  with  associated  spasm  of 
the  vesical  sphincter,  may,  by  greatly  increasing  the  intravesical  pressure,  pro- 
duce the  same  result.  This  latter  method  of  infection  takes  place  also  in 
women.  There  are  two  other  frequent  causes  of  ascending  infection  of  the 
kidney:  they  are  stone  in  the  pelvis  or  ureter  and  hydronephrotic  distention 
of  the  kidney  from  any  cause,  notably  from  the  intermittent  distention  of 
movable  kidney  (Israel).  Infection  may  occur  by  the  introduction  of  germs 
directly  into  the  ureter  by  the  ureteral  catheter — such  cases  have  been  observed ; 
they  are,  however,  rare.  Fistulous  openings  in  the  ureter  communicating  with 
the  rectum,  the  vagina,  and  with  the  external  integument,  rarely  with  the  inte- 
rior of  a  uterus  the  seat  of  endometritis,  are  followed  by  ascending  infection. 

Diagnosis  of  Ascending  Infections. — When  a  patient,  who  has  not  suf- 
fered from  cystitis,  develops  pyuria  with  acid  urine  containing  a  small  num- 
ber of  epithelial  cells,  and  perhaps  bacteria,  and  has  pain  and  tenderness  in 
the  kidney  region  and  along  the  course  of  the  ureter,  we  may  diagnosticate  a 
pyelitis,  though  the  cause  may  still  be  obscure;  nor  can  we,  for  a  time,  elimi- 
nate a  hematogenous  infection  of  the  kidney  and  the  development  of  a  kidney 
abscess,  except  by  the  absence  of  profound  septic  symptoms,  and  of  the  addi- 
tional local  signs  accompanying  such  abscess  formation.  In  searching  for  a 
causation  we  would  think  of  stone,  of  tuberculosis,  of  movable  kidney,  of 
infected  hydronephrosis,  of  pressure  upon  the  ureter,  etc.,  as  already  stated 
elsewhere,  and  each  of  these  alternatives  must  be  eliminated  by  suitable  diag^ 
noetic  methods.  Cases  of  ascending  pyelonephritis  secondary  to  cystitis  often 
run  a  severe  and  rapid  course;  the  symptoms  closely  resemble  the  acute  septic 
cases  already  described  under  Hematogenous  Infections  of  the  Kidney,  nor  is 
it  always  possible  to  differentiate  clinically  one  from  the  other.  We  look  for 
a  cause  in  the  lower  urinary  tract — stricture  of  the  urethra,  enlarged  prostate, 
a  gonorrhea,  a  tumor  of  the  bladder,  vesical  calculus,  cancer  of  the  uterus 
or  rectum,  a  kidney  or  ureteral  sinus,  a  traumatism  to  the  lower  urinary  tract, 
or  a  history  of  a  hydronephrosis.  The  cystoscope  and  ureteral  catheter,  the 
X-rays,  and  a  carefully  taken  previous  history,  bacteriological  examination, 
and  examination  of  the  twenty-four  hours'  urine,  are  all  important  aids  in  the 
diagnosis. 

PYONEPHROSIS 

Some  knowledge  of  the  pathological  anatomy  and  methods  of  development 
of  the  pyonephrotic  kidney,  in  addition  to  the  data  already  given,  are  desirable 
for  aii  intelligent  diagnosis  of  the  condition.     Two  factors  are  necessary  for 
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pfoduction — obstruction  in  tlie  lower  ^nito-iirinary  tract  and  iiifeetion, 
8onie  of  the  eonditions  under  which  such  obstruct  ion  mav  *x.'eur,  and  the  man- 
ner in  which  infection  may  take  place,  have  already  been  mentioned;  a  brief 
outline  of  the  patliological  ehaTiges  produced  is  here  ^iven» 

Siie  of  the  Tumor. — Only  very  raix^ly  dcK^s  the  kidney  reach  so  large  a  size 
in  primary  pyonephrosis  as  is  the  case  with  infected  hy<lronei)bro.sis,  and, 
oviing  to  early  inflantinatory  adhesions,  the  pyoneplirotit*  kidney  soon  lMK*onie?i 
finuly  fixed  to  the  surrounding::  structures,  and  often  remains  hitlden  beneath 
the  ribfl,  where  it  may  be  difficidt  to  palpate.  Ilydronephrotie  kidneys,  on 
the  other  hand^  usually  descend  and  become  i-eadily  palpable  l>elow  the  costal 
arch;  not  Ijeing  confined  by  inflanmiatory  adhesions,  they  remain  more  or  less 
movable,  and  partly  by  the  action  of  gravity,  partly  by  growing  in  the  direc- 
tion of  least  resistance,  they  come  to  occupy  a  lower  position  than  a  pyo- 
nephrotic  kidney. 

Pathological  Detaila. — Partly  adapted  from  J.  Israel,  '*  Clinic  of  the  Surgi- 
cal Diseases  of  the  Kidney." 

Contents  of  the  Pyonephrotic  Sac. — -The  kidney  may  contain  pns  the  character 
of  which  will  vary  according  to  its  age  and  the  variety  of  infection;  it  may  be 
ydlow  and  creamy,  or  green,  or  bloody;  it  may  have  a  foul  and  putrid  odor  or 
none;  the  pus  may  be  converted  into  a  buttery  or  cheesy  mass.  If  several  cavities 
eiiat  which  do  not  communicate,  each  may  contain  a  ditferont  material.  Fre- 
quently phosphatic  calculi  are  found,  either  in  crumbly,  putty  like  masses,  or  as 
fine  sand  mixed  with  inspissated  pus  and  granular  detritus,  A  deposit  of  phos- 
phates may  occur  in  the  wall  of  the  sac  in  the  form  of  a  finely  granular  incrustation 
or  in  thin  plates.  Sometimes  we  find  branching  calculi,  one  limb  in  the  pelvis, 
lad  others  occupying  the  dilated  ealices.  Or  many  calculi  of  varying  sizes  and 
shapes  are  found  in  the  jjclvis  or  in  the  loculi  of  the  cortex;  often  these  calculi 
ipe  coal-black  in  color  and  have  a  smooth  and  glistening  surface. 

The  Pelvis  and  (*alues, — Tlie  mucous  menihrane  of  the  pelvis  and  calices  is 
KNnetimes  smooth  and  atrophic,  sometimes  red,  iuicy,  thickened  and  edeniatous. 
It*  surface  may  l>e  covered  with  papillary  outgrowths,  and  a  similar  condition 
may  be  found  throughout  the  ureter.  The  kidney  substance  is  thinned,  pale, 
aoci  usually  soft,  pulpy,  and  easily  torn,  occasionally  sclerosed  and  toiigh.  In  well- 
ad?uiced  eases  the  medullary  substance  is  entirely  destroyed  by  a  combination  of 
pr^ssare  and  ulceration.  Under  the  microscope  the  lesions  of  pyelonephritis,  as 
already  descTil^ed,  are  observed.  The  cortex  exhibits  areas  of  granulation  tissue 
•ad  of  yellow,  miliary  areas  of  fatty  necrosis  and  minute  abscesses,  seldom  large 
tbficesfi  cavities. 

Perinephritis, — The  capsida  propria  is  often  firmly  adherent  to  the  indurated 
fttty  capsule.  In  some  eases  the  cortex  is  perforated  and  a  collection  of  pus 
forms  between  the  cortex  and  the  fibrous  capsule,  or  in  other  cases  this  is  per- 
fomted  with  a  resultant  perinephric  abscess.  The  communication  between  such 
^n  abpcess  and  the  interior  of  the  kidney  is  not  always  macrofieo|tic. 

Oondltion  of  the  Cavities. — In  true  pyonephrosis  the  dilatation  of  the  renal 
pelm  does  not  usually  greatly  exceed  that  of  tlie  calices.  In  this  respect  it  differs 
from  the  condition  ordinarily  found  in  hydronephrosis,  in   which  the  pelvis  is, 


FiQ.  124<j, — ProNKPHBOTir  Kidney,  Containing  Laiige  Phosphatic  Calculi,  ah  Dipwonstkaixo 
Bv  X-rays,  NEPHREtTOMv,  March,  190f».  Patient  had  marked  pyiiria  and  liad  been  treaUNl  fw 
bladder  troiibJe  for  weveral  years.     (AutUor's  case.) 

and  the  orifit^ei?  leading  from  them  to  the  rt-ual  pelvis  are  mueh  more  irregular  than 
IB  the  case  in  hydrone[>lirosi!^.  They  luay  be  large,  Bmall,  or  obliterated.  In  very 
advaneed  easen  t!ie  renal  pareTiehyina  being  nearly  or  c[ijite  des«troyed,  an  abundant 
growtli  of  rather  linn  fatty  tis^sne  may  oieur,  taking  the  place  of  the  parenchyma, 
filling  the  sinuB  of  the  organ,  surrounding  and  growing  between  the  ealkes  go  that 
the  kidney  is  con  vert  tnl  into  a  mags  of  tirm  fat,  containing  only  a  few  small  absoeea 
cavities  and  a  small  central  cleft — the  renal  jKi'lvis. 

The  Ureter. — Ascending  infection  ending  in  pyonephro!?is  is  always  accom- 
panied bv  chronic  inflannnatf^ry  tliickening  f*f  the  ureter;  the  tube  may  be 
con  verted  into  a  dense  hard  ('ieatrieiid  eord  or  iiiiieh  fat  may  be  deposited  in  it* 
walls.  Firm  adbesions  Oi*cnr  between  the  nreler  and  sun nnnd ing  structure's 
noliibly  the  peritoneum.     Such  a  ureter  may  form  a  firm  cord  as  large  as  a  man's 
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bomb,  resulily   palpaknl  as*   it   passes  over   llir   \mm   ^*(   llie  pdvis  of  a  .4**nilt'r 

[per^n,  qt  felt  m  a  firm  mnss  per  vaffinam  or  ptr  rrtfum  as  it  tuiters  tlit*  Ijhuldcr. 

The  caliber  of  the  u rotor  will  vary  aronrdin^  to  Tueolianicul  eonditmiij;.     Jn  those 

csseg   following   ermabinetl   urinary   ohstruction    and    infeetion    llic   ureter    will   be 

hhickened  and  dilated.     If  infeetion  of  the  bladder  ha^  occurred  without  obstrnc- 

Ition   the  caliber   of   the   canal   may   he   uniforndy   narrowed,    or   it    may   exhibit 

kn^lized    strictures.     Tliese  ap|iearance»  are   quite  difTi'rent  from   tho«e  seen    in 

Imlronephroeis,  where  the  eliangei*  in  the  ureter  reuiain  of  a  jnirely  n\ecbaiucal 

[tfiaraeter  until  infect iim  occurs.    The  nreter  undergoes  dilatation  and  at  the  same 

[time  its  walls  are  thinned  so  that  it  may  consist  of  a  convoluted,  relaxed,  almost 

!>ratlou&  canal  of  the  f^ize  of  the  BUiall  intestine.     When  Bueh  a  ureter  Incomes 


Via.  1246. — X-HxY  Picture  of  Large  pHttspnAXfr  rALcuLi  in  the  Kidney,  X-rav  by  lijt.  E,  W, 

Cai.dwe.ll,     {Author's  cuae.) 


iafected  tlie  changes  in  its  form  consist  in  the  formation  of  valvelike  projections 
«rf  its  walls,  together  with  kinks  and  bends  due  to  adhesion.^.  When  a  ureter, 
not  previously  pubjected  to  distention,  becomes  infected,  inflammatory  infiltration 
Mb  to  a  cicatricial  contraction,  and  thus  to  a  diminution  in  length  of  tbe  ureter 
*«ch  that,  in  certain  cases,  a  eystoseopie  examination  will  reveal  a  funnel-shaped 
depresnion  surrounding  the  ureteric  orifice,  due  to  the  traction  of  the  shortened 
Wter  upon   tlie  bladder  wall. 
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The  Arterial  Supply  of  Pyonephrotic  Kidney, — As  the  result  of  destruction 
of  the  renal  parenchyma  the  renal  artery  often  becomes  much  diminished  in  size. 
Obliterating  endarteritis  and  cicatricial  contraction  of  the  inflamed  tissues  sur- 
rounding the  renal  pedicle  are  causative  factors;  thus  one  sees  large  old  pyone- 
phrotic kidneys  supplied  by  an  artery  of  very  small  size. 

Etiology. — Primary  pyonephrosis  is  caused,  in  the  vast  majority  of  cases, 
by  infection  ascending  from  the  lower  genito-urinary  tract,  and  in  most  of 
these  by  infection  from  the  bladder — cystitis.  Other  causes  of  ascending  infec- 
tion have  already  been  mentioned.  In  order  that  pyonephrosis  may  develop, 
the  infection  must  be  accompanied  by  an  obstructive  lesion;  in  the  absence 
of  such,  pyelitis  and  pyelonephritis  occur,  as  already  described,  but  not  pyo- 
nephrotic distention.  Such  obstruction  is  furnished  by  inflammatory  thick- 
ening of  the  ureter  and  the  formation  of  stricture.  This  type  of  the  disease 
is  usually  unilateral,  and  occurs  in  a  previously  healthy  kidney.  In  the  cases 
following  stricture  of  the  urethra,  enlarged  prostate,  and  other  conditions 
where  the  kidney  and  ureter  have  already  been  subjected  to  aseptic  distention, 
the  disease  is  frequently  bilateral ;  this  form  is  more  common  among  men, 
and,  as  ali*eady  stated,  is  not  often  capable  of  relief  by  operations  upon  the 
kidney  itself.  In  many  cases  by  the  time  the  pyonephrotic  condition  has  com- 
menced to  give  symptoms  these  patients  have  ceased  to  be  suitable  subjects  for 
a  surgical  operation.  The  condition  of  the  kidneys  is  often  first  recognized 
at  autopsy. 

The  type  most  frequent  in  w^omen  is  unilateral,  because  they  rarely  suffer 
from  obstructive  conditions  affecting  the  bladder,  and  therefore  both  ureters, 
but  suffer  from  many  conditions  from  which  men  are  exempt,  affecting  one 
ureter — movable  kidney,  scoliosis,  pregnancy,  prolapse  of  the  uterus,  pelvic 
tumors,  and  exudates.  Thus  the  numl)er  of  women  operated  upon  for  pyo- 
nephrosis exceeds  the  number  of  men.  Inasmuch  as  the  disease  of  the  kid- 
ney occurs  in  men  quite  frequently  as  the  result,  direct  or  indirect,  of  gonor- 
rhea, and  in  women  as  the  result  of  pregnancy — the  infection  being  caused 
in  a  fairly  large  proportion  of  cases  by  faulty  catheterism — ^xe  find  a  large 
proportion  of  the  cases  occur  during  the  third  and  fourth  decades  of  life.  As 
stated,  infection  of  the  kidney,  the  result  of  prostatic  hypertrophy,  is  rarely 
operable.  It  is  to  be  understood  that  we  are  now  disregarding  the  cases  of 
secondary  pyonephrosis  due  to  stone  and  tulierculosis.  At  the  extremes  of  life 
the  causes  leading  to  primary  ascending  infections  of  the  kidney  are  relatively 
rare. 

Among  the  operations  done  upon  the  kidney  in  the  New  York  Hospital 
during  the  past  six  years  (1902-1908)  there  have  been  28  cases  of  more  or  less 
typical  pyonephrosis;  9  of  these  are  cases  of  my  own;  the  remaining  19  oper- 
ations were  done  by  other  members  of  the  attending  surgical  staff,  who  have 
kindly  permitted  me  to  use  their  material.  Some  data  in  regard  to  these  28 
ceases  may  be  interesting:  The  sexes  were  equally  divided — 14  males  and  14 
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feiuaW  The  youngest  juilleiit  was  a  Ik)V,  aged  twelve;  the  oldest,  a  wnuian, 
aged  fifty*thrpf*;  the  oldest  iiinle  was  forty-four;  the  youngest  female  was 
twejity-five;  the  average  age  of  the  in  ales  was  tlnrty-six,  o{  the  fen  tales  thirty- 
nine.  Among  the  women  all  had  been  married;  till  Init  two  hud  liorne  one  or 
more  chihlren;  one  had  never  Ijeen  pregnant*  Tn  all  hnt  i»ne  eas(^  the  disease 
was  iinilMteral.     Tlie  list  inebideM  only  eases  ojx^rated  n])on. 

The  mode  of  Infcrtlon  eonhl  be  determined  among  the  males  with  a  fair 
degree  of  accnraey.  In  f*  the  infeetion  was  of  the  aseimding  type,  and  was 
a«cril>ed  in  3  to  cystitis  following  gonorrbeaj  onec  with  stricture  of  the  urethra. 
One  was  an  ascending  pyogenic  infeetion  following  the  pmlonged  suprapubic 
drainage  of  a  tuWreulous  bladder.  One  followed  cystitis  accompanied  by  vesi- 
cil  calculus.  Five  eases  were  evidently  due  to  secondary  infection  follow- 
ing nephrolithiasis.  Four  were  believed  to  he  hematogenous  infections  of 
unknown  origin.  Among  the  females;  One  w^aa  due  to  a  pyelouejihritis  couiing 
on  during  the  sixth  month  of  pregnancy.  One  w^as  probahiy  an  ascending 
^ection  due  to  cystitis,  resulting  froTa  a  vesieo-vaginal  tistula.  One  was  an 
Heending  infection  from  a  cystitis  of  unknown  causation*  One  was  a  benia- 
topenous  infection,  the  cause  of  which  w^as  obscure.  Two  were  secondary  to 
renul  calculus.     In  the  rcnuduiug  eases  the  origin  remainrd  obscure. 

In  a  numlier  of  tlie  cases  the  barierioJogtrfil  data  were  recoriled ;  In  several 
tie  pus  from  the  kidney  gave  no  cultures- — these  were  the  clost^d  cases  of  pyo- 
nephrosis; in  other  cases  cultures  were  obtained  of  Bacillus  eoli,  Streptococcus 
i,  and  Staphylococcus  pyogenes  aureus;  in  several,  c^icci  and  bacilli 
mU  hut  were  not  identified. 

In  27  eases  the  urine  contained  pus  in  varying  amounts — in  1  (a  cmn* 
|fetely  closed  sac)  the  urine  contained  no  pus.  In  3  cases  the  urine  contained 
iko  a  notable  quantity  of  blood — these  were  all  secondary  to  i"enal  calculus. 
In  nearly  all  the  cases  compensatory  hyp4*rtrophy  of  the  other  kidney  had 
occurred,  so  that  tlie  quant ity^  sjxrific  gravity,  and  daily  output  of  urea  was 
nonaal,  or  nearly  so.  In  cases  of  doulit  the  cystoscope  and  ureteral  catlieteriza- 
tiftn  gave  valuable  aid  as  to  the  site  of  the  disease  and  condition  of  the  opposite 
lidney.  Several  forma  of  intravesical  separator  were  used;  the  results  were^ 
»n  general,  much  less  satisfactory  than  those  furnished  by  ureteral  catheteriza- 
tion. The  local  signs  ami  syui|)toms  referable  to  tiic  kidney  and  bhidder  and 
the  general  symptouts  varied  in  different  cases^  as  described  at  length  in 
the  text 

L^pon  the  28  patients  prhtiari/  nephrectomy  was  done  in  IS  cases,  with  3 
deiths — 17.11  per  cent;  in  1  of  the  3  the  other  kidney  was  the  seat  of  an 
^'ft^ding  pyelonephritis  at  the  time  of  operation,  and  the  removal  of  the 
pyonephri>tic  organ  w^as,  at  l>est,  but  a  forlorn  hope.  In  2  cases  secondary 
nephrectomy  was  done,  with  no  deaths.  Thus  in  20  nephrectomies  there  were 
Meaths,  a  mortality  of  15  per  cent  All  of  the  19  patients  who  rt^covered 
^**re^  as  far  as  known,  restored  to  good  health.  In  9  cases  nephrotomy  w^as  done 
^2  died ;  5  were  improved,  but  not  cured.     In  1,  secondary  nephmctomy  was 
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done  successfully  later,  with  cure.     Two  only  were  recorded  as  cured  as  the 
result  of  incision  of  the  kidney. 

Symptoms  and  Diagnosis  of  Pyonephrosis. — In  what  has  preceded,  many  of 
the  signs  and  symptoms  of  pyonephrosis  have  incidentally  been  described.  A 
brief  recapitulation  and  some  data  in  regard  to  differential  diagnosis  are  here 
given.  In  those  cases  following  cystitis  there  will  be  a  history  of  pyuria, 
painful  and  fjequent  urination,  etc.,  of  variable  duration,  short  in  some  cases; 
in  others  extending  over  a  period  of  years.  In  those  following  an  obstructive 
lesion — stricture  of  the  urethra,  enlarged  prostate,  a  tumor  of  the  bladder, 
vesical  calculus — there  will  be  a  history  of  the  signs  and  symptoms  of  these 
conditions.  In  those  secondary  to  calculus  in  the  renal  pelvis  or  ureter  there 
will  be  a  more  or  less  distinct  and  characteristic  history  of  renal  colic,  hema- 
turia, etc.  (See  Renal  Calculus.)  In  those  following  catheterism,  unclean 
instruments  will  have  been  used,  or  instruments  wall  have  been  introduced 
into  an  infected  bladder.  (See  also  Etiolog}\)  It  is  to  be  borne  in  mind  that 
even  in  those  cases  due  to  a  lesion — stone,  stricture,  or  other — in  the  ureter  or 
renal  pelvis,  or  originating  in  the  kidney  itself,  the  symptoms  of  frequent  and 
painful  urination  are  often  present,  and  may  mislead  an  unwary  surgeon. 
Many  patients  are  treated  for  cystitis  for  long  periods  while  the  lesion  is  at  a 
higher  point.    Thus  in  a  case  which  came  under  my  observation  some  years  ago: 

A  lad,  aged  seventeen,  had  had  two  attacks  of  hematuria  some  years  before 
I  first  saw  him.  The  attacks  were  accompanied  with  and  followed  by  painful 
and  frequent  urination,  pain  in  the  glans  penis,  and  pyuria.  A  surgeon  had 
opened  his  bladder  through  the  perineum  in  search  of  stone;  none  was  found.  His 
symptoms  continuing,  his  bladder  was  drained  by  the  suprapubic  route,  without 
benefit.  A  few  months  before  coming  under  my  observation  he  began  to  have  chills, 
fever  and  prostration,  with  marked  pyuria,  and  rapidly  lost  flesh  and  strength. 
Wlien  seen  he  was  thin  and  anemic.  He  complained  of  pain  in  the  glans  penis,  fre- 
quent and  painful  urination  and  ardor  urince.  A  large  mass  could  be  felt  in  the  belly, 
extending  from  the  right  lumbar  region  as  far  down  as  the  umbilicus  and  to  the 
median  line  in  front.  The  tumor  was  fairly  movable,  not  tender;  flat  on  percussion. 
Did  not  move  on  respiration,  and  was  thus  difTerentiateil  from  the  lower  border  of 
the  liver  which  overrode  it.  Pressure  on  the  tumor  caused  pain  in  the  bladder  and 
glans  penis.    Urine — specific  gravity  1.010,  acid,  abundant  pus,  no  tubercle  bacilli. 

Right  Nephrectomy — Pathological  Report. — ^Ureter  much  thickened,  three  quar- 
ters of  an  inch  in  diameter.  Calices  much  dilated  and  filled  with  pus.  Kidney 
much  enlarged ;  mad«  up  of  a  number  of  abscess  cavities  containing  thick,  greenish- 
yellow  pus.  The  walls  of  these  cavities  consisted  of  fibrous  tissue;  the  shell  was 
very  thin  in  spots.  Some  of  the  abscesses  did  not  connect  with  the  pelvis.  The 
patient  survived.  The  pain  and  frequency  disappeared  at  once  after  the  operation. 
Two  years  later  he  was  in  fair  health;  he  still  had  frequent  urination  on  account 
of  a  contracted  bladder,  but  no  pain. 

Pyuria, — The  pyuria  of  pyonephrosis  may  be  continuous  or  intermittent, 
or  there  may  be  none.     When  the  ureter  remains  patent,  pus  will  be  contin- 
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nously  present  in  the  urine;  when  the  ureter  is  closed  from  time  to  time  the 
pyuria  will,  in  absence  of  cystitis,  be  intermittent ;  when  the  ureter  is  perma- 
nently closed  the  urine  may  be  free  from  pus.  When  pyuria  is  intermittent 
the  symptoms  are  characteristic.  When  the  urine  ceases  to  be  purulent,  septic 
symptoms,  pain,  and  sometimes  tumor  formation  will  appear;  as  the  urine 
again  becomes  purulent  these  symptoms  and  signs  will  subside ;  the  amount  of 
pus  discharged  will  be  very  large. 

Constitutional  Syrnploms. — Symptoms  of  chronic  sepsis  are  regularly  pres- 
ent; they  will  vary  in  intensity  in  different  cases,  and  in  the  same  patient 
from  time  to  time.  In  the  sudden  cases  following  unclean  catheterism,  and  in 
those  developing  dnring  pregnancy,  the  symptoms  will  be  those  of  acute  sepsis. 
In  the  more  chronic  forms  the  patient  will  have  chills  or  chilly  sensations  from 
time  to  time,  an  evening  rise  of  temperature,  sweating,  gradual  loss  of  flesh 
and  strength,  loss  of  appetite,  sometimes  diarrhea ;  he  will  become  anemic  and 
acquire  the  peculiar  yellowish  pallor  seen  in  chronic  septic  ])oisoning. 

Tumor. — In  well-developed  cases  it  will  usually  be  possible  to  feel  a  tumor 
in  the  loin,  unless  the  patient  is  very  fat,  or  unless,  as  sometimes  happens,  the 
kidney  is  very  firmly  adherent  to  the  diajdiragm.  In  these  eases,  as  stated,  the 
enlargements  may,  for  the  most  part,  occur  in  an  upward  direction  and  pro- 
ject but  little  into  the  abdomen.  In  other  cases  the  mass  may  project  far  below 
the  ribs — as  low  as  the  iliac  crest,  or  even  reach  to  Poupart's  ligament.  But 
very  large  cystic  tumors  of  the  kidney  are  apt  to  be  originally  hydronephrotic 
in  character.  The  tumor  will  possess  the  characters  already  described  as  belong- 
ing to  tumors  of  the  kidney,  but  will  be  less  movable  than  hydronephrotic 
cvsts  or  even  than  malignant  tumors  during  their  early  stages.  There  will 
rarely  be  anything  characteristic  about  the  consistence  of  the  mass — it  may 
feel  hard  or  soft,  it  may  or  may  not  fluctuate.  In  some  cases  the  tumor  will, 
from  time  to  time,  vary  in  size,  and  the  diminution  in  size  will  be  accom- 
panied by  the  discharge  per  urethram  of  a  large  amount  of  pus.  In  thin  and 
flabby  persons  it  will  often  be  possible  to  palpate  the  thickened  ureter.  The 
«)ndition  of  the  other  kidney  must  be  determined  by  one  or  other  of  the  means 
already  described. 

Pain. — There  is  nothing  characteristic  about  the  pain  attending  pyonephro- 
sis. There  may  be  severe  pain  at  the  beginning  of  the  disease,  of  the  renal 
^'olic  type,  and  such  attacks  of  pain  may  be  repeated  at  intervals — from  urinary 
obstruction  and  increased  tension  in  the  kidney.  Between  the  attacks  there 
inay  be  no  pain  or  only  a  sense  of  fullness  or  dragging  in  the  abdomen.  There 
^ill  often,  as  stated,  be  frequent  and  painful  urination,  and  pain  in  the  glans 
penis  or  down  the  thighs.  When  the  tumor  has  reached  a  large  size  it  may  cause 
discomfort  and  pain  from  pressure.  Such  patients  incline  the  body  toward  the 
affected  side,  and  may  even  lie  with  the  thigh  flexed  upon  the  abdomen. 

Tenderness  over  the  distended  kidney  may  be  marked  or  absent.     In  some 
cases  there  will  be  tenderness  both  in  front  and  behind,  in  others  pressure  in 
"ont  may  be  painful^  while  pressure  over  the  flank  may  give  relief, 
79 
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The  Urine. — The  distinctive  characters  of  pyonephrotic  urine  are  the  pres- 
ence of  pus,  sometimes  of  a  little  blood,  and  usually  of  bacteria.  While  the 
urine  from  a  pyonephrotic  kidney  always  contains  pus,  and  usually  in  large 
amount,  the  quantity  of  pus  passed  per  urethram  is  subject  to  wide  variations, 
as  already  described.  If  the  other  kidney  remains  healthy,  and  has  undergone 
compensatory  hyi)ertrophy,  the  daily  quantity  and  the  content  of  urea  may 
be  normal.  If  the  other  kidney  is  infected,  or  is  the  seat  of  diffuse  nephritis, 
the  quantity  of  urine  will  usually  be  diminished,  the  specific  gravity  and 
content  of  urea  below  normal.  Unless  the  pyuria  is  very  marked,  it  will  be 
possible  to  discover  casts,  etc.,  in  the  urine.  If  an  ammoniacal  cystitis  exists, 
or  if,  as  rarely  happens,  an  ammoniacal  decomposition  occurs  in  the  pyo- 
nephrotic sac,  the  urine  will  contain  masses  of  glairy  gelatinous  pus,  triple- 
phosphatic  crystals,  bacteria,  and  will  have  an  ammoniacal  or  putrid,  foul 
odor.  (See  also  Cystitis.)  In  those  eases  the  diagnosis  of  pyonephrosis  must 
be  made  largely  on  the  physical  signs  and  symptoms  furnished  by  tlie  enlarged 
kidney  itself. 

Siffetential  Diagnosis. — Infccied  Hydronephrosis. — If  a  history  can  be  ob- 
tained of  a  slowly  growing  painless  tumor  of  the  kidney  region,  or  of  intermit- 
tent polyuria,  and  if,  then,  a  patient  suddenly  develops  pain  and  moderate 
septic  symptoms  with  pyuria,  the  diagnosis  of  infected  hydronephrosis  is  prob- 
able. (See  also  Hydronephrosis.)  In  many  instances  a  differential  diagno- 
sis will  not  be  possible  until  the  kidney  is  operated  upon. 

Perinephric  Suppuration. — Perinephric  abscess  and  pyonephrosis  often  co- 
exist. Well-advanced  perinephric  abscess  gives  the  signs  of  a  localized  or  diffuse 
suppurative  p^-ocess  in  the  loin,  and  septic  symptoms  of  a  more  acute  character 
than  we  commonly  find  in  uncom])licate(l  pyonephrosis;  yet,  in  the  absence  of 
pyuria,  we  are  unable  to  excludes  ])yoneplirosis  until  the  abscess  is  incised  and 
the  kidney  examined.     In  (»ither  case  operative  treatment  is  demanded. 

Tuberculosis  of  the  Kidney. — The  presence  of  other  tuberculous  lesions  of 
the  genito-urinary  tract  and  the  finding  of  tubercle  bacilli  in  the  urine  are 
the  surest  aids  in  diagnosis.  In  many  cases  there  will  be  a  history  of  one  or 
more  attacks  of  hematuria.  The  tumor  formed  by  a  kidney  previously  healthy 
which  becomes  the  seat  of  tuberculosis  is  rarely  very  large.  It  is  to  be  borne 
in  mind,  however,  that  tuberculous  kidneys  frequently  become  the  seat  of  sec- 
ondary pyogenic  infections.  (See  Tuberculosis  of  the  Kidney.)  Under  these 
circumstances  there  may  be  developed  a  tuberculous  pyonephrosis  of  large  size, 
and  a  microscopical  examination  may  be  necessary  to  establish  a  diagnosis. 
In  these  cases  the  clinical  picture  and  the  macroscopic  appearance  of  the  kid- 
ney on  section  may  be  that  of  pyogenic  infection  merely.  If,  however,  the 
primary  infection  was  tuberculosis,  a  layer  of  tubercles  containing  giant  cells 
and  diffuse  tubercle  tissue  will  be  found  beyond  the  limit  of  the  purulent 
inflammation.  An  infection  of  a  liydronephrotic  kidney  or  of  a  pyonephrotic 
kidney  with  tubercle  bacilli  is  also  possible,  and  in  these  cases,  also,  a  large 
tumor  may  be  formed. 
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Abscess  of  the  Kidney. — An  abscess  of  any  origin  or  a  suppurating  cyst 
which  ruptures  into  the  bladder  or  ureter  will  give  rise  to  a  sudden  discharge 
of  much  pus  with  the  urine.     From  the  history  and  physical  examination  of 
the  abdomen  it  will  usually  be  possible  to  exclude  pyonephrosis.     If  the  con- 
dition of  the  bladder  renders  it  possible,  cystoscopic  examination  may  clear 
up  the  diagnosis  by  the  discovery  of  an  abnormal  opening  in  the  bladder  wall. 
Tumors  of  the  Kidney. — From  solid  and  other  tumors  of  the  kidney^  the 
history  and  absence  of  pyuria  will  usually  exclude  pyonephrosis.     Cystic  degen- 
eration of  the  kidney  and  carcinoma  are  commonly  attended  by  hematuria.     If 
a  rapidly  growing  sarcoma  of  the  kidney  is  undergoing  degenerative  changes, 
there  may  be  very  pronounced  septic  symptoms  with  turbid  urine.     Under  the 
microscope,  tumor  cells  in  a  state  of  fatty  degeneration,  or  fragments  of  tumor 
tissue,  may  be  discoverable. 

As  an  example  of  a  typical  case  of  pyonephrosis  originating  probably  from 
an  ascending  infection  following  parturition,  possibly  from  an  infection  due 
to  the  presence  of  a  calculus  in  the  renal  pelvis,  I  append  the  history  of  a 
woman  upon  whom  I  operated  some  years  ago  in  Roosevelt  Hospital : 

The  patient  was  forty  years  old,  the  mother  of  six  children,  the  last  child 
three  years  old.  Soon  after  the  birth  of  this  child  she  began  to  suffer 
from  more  or  less  constant  pain  in  the  right  loin.  The  pain  sometimes  became 
much  more  severe,  and  during  these  attacks  was  felt  along  the  course  of  tlie  ureter. 
The  attacks  were  sometimes  accompanied  by  a  chill  and  a  febrile  movement.  It 
^^  also  noted  that  her  urine  was  constantly  loaded  with  a  white  sediment.  She 
had  lost  flesh  and  strength  and  was  markedly  anemic.  The  pain  had  continued 
up  to  the  time  I  saw  her.  Examination  of  her  abdomen  revealed  the  presence  of 
a  firm,  elongated,  smooth,  rounded,  tender  tumor,  occupying  the  region  of  the 
left  kidney,  extending  to  the  median  line  in  front,  and  downward  to  within  one 
inch  of  the  umbilicus,  not  movable.  The  left  ureter  felt  enlarged  and  tender. 
The  patient  had  no  fever,  but  her  pulse  was  104  and  of  poor  quality.  Urine,  acid ; 
specific  gravity,  1.028,  very  turbid,  heavy  sediment,  a  large  amount  of  albumin, 
and  microscopically  much  pus,  many  colon  bacilli.  I  kept  the  patient  under  obser- 
vation for  five  weeks,  attempting  to  improve  her  general  health  by  food  and  tonics, 
her  condition  being  so  feeble  that  I  feared  to  remove  her  kidney. 

In  the  mean  time  she  had  several  severe  attacks  of  renal  pain,  during  which 
the  tumor  in  the  loin  increased  in  size  and  the  amount  of  pus  in  the  urine  di- 
minished. These  attacks  were  accompanied  by  a  rise  of  temperature  and  increased 
prostration;  upon  their  subsidence  it  was  noted  that  the  urine  was  more  purulent 
and  that  the  tumor  became  smaller  and  less  tense.  The  patient  had  no  frequency 
^f  urination  nor  was  there  any  symptom  referable  to  the  bladder.  After  a  fort- 
night, Harris's  segregator  was  introduced  into  her  bladder,  under  cocain  anesthesia, 
the  bladder  having  been  previously  thoroughly  washed.  In  twenty  minutes  two 
^^chms  of  fairly  clear  urine  had  become  collected  from  the  right  catheter,  one  and 
*  half  drachm  of  thick  pus  from  the  left.  The  pus  was  found  to  contain  numerous 
^•on  bacilli  but  no  tubercle  bacilli.  Two  guinea  pigs  were  inoculated  with  tliis 
pus,  but  failed  to  develop  tuberculosis.    The  urine  from  the  right  catheter  was 
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slightly  turbid,  contained  a  trace  of  albumin,  a  moderate  number  of  pus  and  epi- 
thelial cells,  no  tubercle  bacilli,  but  many  colon  bacilli.  (The  Harris  instrument, 
as  well  as  other  forms  of  intravesical  urinary  separators,  are  quite  useless  for  bac- 
teriological diagnosis.) 

At  the  end  of  five  weeks  nephrectomy  of  left  kidney.  Incision  below  and  parallel 
to  the  ribs.  Fatty  capsule,  thick,  firm  and  dense,  adherent  to  capsula  propria. 
Subcapsular  enucleation  of  kidney  and  large  portion  of  ureter.  Ureter  nmch 
thickened,  an  inch  and  a  half  in  diameter.  Kidney,  ureter,  and  fatty  capsule  re- 
moved in  one  piece.  Clamp  left  upon  stump  of  ureter.  Suture  and  drainage. 
Moderate  shock.  Kidney  removed;  measured  five  inches  vertically,  three  and  a 
half  inches  horizontally;  its  surface  was  smooth,  firm,  and  lobulated,  fluctuating 
in  places.  Section  of  the  organ  showed  it  to  consist  of  a  series  of  large  abscess 
cavities  with  dense  fibrous  walls,  each  communicating  with  a  greatly  dilated  calyx. 
The  pelvis  was  moderately  dilated,  contained  several  ounces  of  thick  pus  and  a 
black  phosphatic  calculus  three  quarters  of  an  inch  in  its  greatest  diameter.  No 
kidney  tissue  proper  could  be  recognized  by  the  naked  eye.  The  microscope  showed 
in  places  a  thin  layer  of  remaining  kidney  cortex  in  a  state  of  chronic  suppuration. 
The  walls  of  the  urrter  were  greatly  thickened  and  infiltrated  with  pus.  Its  caliber 
was  dilated  to  the  size  of  a  Xo.  30  French  sound  and  was  in  a  condition  of  chronic 
purulent  inflammation.  The  mucous  membrane  was  studded  here  and  there  with 
polypoid  growths  varying  in  size  from  that  of  the  head  of  a  pin  to  that  of  a  dried 
pea.    The  patient  regained  her  health  completely. 


CHAPTER    XVI 
TUBERCULOSIS  OF  THE  KIDNEY 

Tuberculous  infection  of  the  kidney  may  occur  in  several  ways:  (1) 
Embolic  or  hematogenous  infection.  (2)  As  an  ascending  infection  from  the 
bladder  through  the  ureter.  An  ascending  infection  through  the  lymphatics 
is  also  theoretically  possible.  A  third  mode  is  ]K)Ssible — namely,  direct  exten- 
sion of  a  tuberculous  focus  in  the  vicinity  of  the  kidney ;  it  is  so  rare  as  scarcely 
to  deserve  notice.  Primary  tuberculosis  of  the  ureter  is  believed  not  to  occur, 
at  least  there  are  no  clinical  evidences  indicating  it.  From  a  surgical  point  of 
view  the  existence  of  miliary  tubercles  in  the  kidney,  as  a  part  of  an  acute 
general  miliary  tuberculosis,  is  of  no  interest ;  both  organs  are  probably  infected 
in  all  cases. 

Occurrence  of  Primary  Clironic  Tuberculosis  of  the  Kidney. — It  was  formerly 
believed  that  tuberculosis  of  the  kidney  was  always,  or  nearly  always,  a  sec- 
ondary infection  preceded  by  tuberculosis  of  other  parts  of  the  genito-urinary 
tract — the  bladder,  the  prostate,  seminal  vesicles,  and  testes ;  this  view  has  been 
upheld  by  eminent  authorities,  notably  by  Guyon.     At  the  present  time  it  is 
believed  by  most  surgeons  and  pathologists  that  primary  tuberculosis  of  the 
kidney  by  embolic  infection  is  the  rule;  secondary  or  ascending  infection  the 
exception.     By  primary  tuberculosis  of  the  kidney  we  mean  that  the  kidney 
^s  the  first  part  of  the  genito-urinary  tract  to  be  attacked.     In  the  majority  of 
<*ases,  doubtless,  the  disease  of  the  kidney  is  secondary,  in  the  sense  that  foci 
^f  the  tuberculosis  already  exist  in  other  parts  of  the  body,  the  lungs,  the 
Joints,  the  bones,  the  bronchial  or  mesenteric  glands,  the  mucous  membrane 
*^f  the  alimentary  tract  or  elsewhere,  and  that  bacilli  derived  from  such  sources 
infect  the  kidney  through  the  blood.     After  tuberculosis  of  the  kidney  has 
^^xisted  for  a  certain  time  the  lower  portions  of  the  genito-urinary  tract,  the 
^^T-eter,  the  bladder,  the  prostate,  sometimes  the  urethra  and  seminal  vesicles, 
*^*f  ten  the  other  kidney,  become  involved.     When  this  stage  is  reached  the  dis- 
^''aseis  usually  hopeless  from  a  surgical  point  of  view.     There  is  much  ground, 
^^owever,  for  the  belief  that  in  a  large  proportion  of  cases  the  kidney,  and  the 
*^idney  alone,  is,  in  the  beginning,  the  seat  of  the  disease,  and  in  the  earlier 
^tfiges  of  f}^^  process  surgery  offers  a  fair  ])romise  of  complete  rurr. 

One  of  the  strongest  arguments  in  favor  of  the  occurrence  of  primary  tul)er- 

^^losis  of  the  kjdney,  and  of  the  limitatiop  of  the  disease  to  this  organ  for  a 
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considerable  period,  is  to  be  gained  from  contemplating  the  results  of  nephrec- 
tomy in  renal  tuberculosis. 

Thus,  among  8  cases  of  nephrectomy  for  tuberculosis  of  the  kidney  done 
in  the  Eoosevelt  Hospital,  in  2  the  disease  was  bilateral,  1  of  them  died  at 
once ;  the  other  died  nearly  a  year  later  from  anuria  caused  by  closure  of  the 
ureter  by  a  stone;  a  third  died  of  phthisis;  6  survived.  One  was  in  good 
health  sixteen  years  later.  One  was  in  fairly  good  health  five  years  later.  One 
was  in  good  health  four  years  later.  One  was  in  good  health  one  year  later. 
One  was  in  fair  general  health  one  year  later,  but  had  a  vesico-vaginal  fistula — 
nontuberculous.  One  left  the  hospital  with  a  good  prospect  of  complete  return 
to  health.  Among  9  nephrectomies  done  in  the  New  York  Hospital  for  renal 
tuberculosis,  7  were  apparently  cured;  2  died.  Israel  reported  13  cases  of 
nephrectomy  for  renal  tuberculosis  in  which  the  bladder  was  not  involved: 
One  died  of  shock ;  1  of  tulierculosis  of  the  other  kidney ;  1  of  acute  general 
miliary  tuberculosis;  10  were  restored  to  health.  In  none  of  the  7  cases 
recorded  as  cured  in  the  Kew  York  Hospital  was  there  reason  to  believe  that 
the  patients  had  other  foci  of  tuberculosis — either  in  the  genito-urinary  a])pa- 
ratus  or  elsewhere ;  and  in  none  of  the  9  operated  on  could  an  ascending  infec- 
tion be  reasonably  assumed. 

Sex. — Women  are  more  often  infected  with  primary  tuberculosis  of  the 
kidney  than  men — thus,  of  19  cases  in  the  New  Y'ork  and  Roosevelt  hospitals, 
12  were  women,  7  were  men.  Among  17  of  Israel's  cases  of  primary  renal 
tuberculosis,  13  were  men.  While  men  often  suffer  from  tuberculosis  of  the 
prostate,  testes,  and  seminal  vesicles  in  conjunction  with  or  as  the  result  of 
renal  tulwrculosis,  women  very  rarely  have  tuberculosis  of  the  kidney  and  of 
the  tubes  and  ovaries  as  well. 

Age. — The  disease  is  most  common  during  the  third  and  fourth  decades  of 
life.  In  9  Roosevelt  Hospital  cases  the  average  age  was  twenty-four;  the 
youngest  patient  was  fourteen;  the  oldest  thirty-five.  In  10  New  York  Hos- 
pital cases  the  average  age  was  thirty;  the  youngest  was  fifteen;  the  ddert 
forty-three. 

Bilateral  and  Unilateral  licnal  Tuberculosis. — It  is  probable  that  in  ftb{fj||||^ 
75  per  cent  of  the  cases  but  one  kidney  is  infected  at  the  b^imiiiig  oif  IJM. 
disease. 

Involvement  of  the  Bladder. — After  the  process  has  existed  for  a  long  time 
and  the  bladder  is  involved,  the  j^erceiitage  of  bilateral  infections  is  notably 
higher.     At  the  time  of  operation  Israel  found  the  bladder  involved  in  43.7^ 
per  cent  of  his  cases.     Vigneron  found,  in  23  autopsies  upon  operated  cases  o- 
primary  renal  tul)ereulosis,  the  bladder  diseased  in  12,  healthy  in  11. 

Pathological  Anatomy  of  Primary  Infections. — Embolic  infection  of  the  ki^ 
ncy  with  tul)erculosis  is  followed  by  tlic  formation  of  typical  tulxjrculous  no— 
ulcs,  ovor  a  larger  or  smallcM*  area  of  the  kidney,  whose  size  and  situation  wr=" 
vary  \\\{\\  tlie  size  and  position  (»f  tlio  arterial  branch  in  which  the  bacilli  ha    — 
f(nnid  lodgment.     Sueli  an  area  may  be  small,  and  limited  to  one  pole,  or  the=-' 
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may  be  several  separate  foci,  or  disseminated  nodules  may  occur  throughout  the 
kidney  substance  (a  rapid  and  fatal  form  of  the  disease).     The  tuberculous 
infiltration  may  occur  in  the  form  of  a  pyramidal  infarct  with  its  base  at  the 
capgda  propria  or  surrounding  the  glomeruli  (F.  T.  Brown)  ;  or  in  the  pyra- 
mids, or  at  the  apices  of  the  pyramids  (Willy  Meyer).     In  the  kidney,  as 
elsewhere,  the  tubercles  tend  to  coalesc*e,  to  break  down,  or  to  undergo  caseous 
degeneration;  there  are  thus  formed  cavities  in  the  kidney  substance,  contain- 
ing tuberculous  pus  or  cheesy  material,  and  lined  by  an  ulcerated  wall  of  tuber- 
cnlous  granulation  tissue.    The  kidney  may  thus  come  to  be  riddled  with  irreg- 
ularly shaped  tuberculous  abscesses.     These  finally  rupture  into  the  calices 
and  pelvis,  infect  these — tuberculous  inflammation  of  the  ureter,  and  later  of 
tie  bladder,  follows.     The  condition  is  one  of  tuberculous  pyonephrosis,  with 
'Dore  or  less  extensive  diffuse  tuberculosis  of  the  entire  genito-urinary  tract 
In  not  a  few  instances  secondary  pyogenic  infection  is  added  to  the  tubercu- 
losis, and  the  clinical  picture,  as  well  as  the  gross  appearance  of  the  kidney, 
inay  be  such  that  the  character  of  the  original  infection  is  only  to  be  discov- 
^I'ed  by  the  microscope. 

In  purely  tuberculous  infections,  perforation  of  the  kidney  capsule  and 
the  formation  of  a  perirenal  tuberculous  abscess  is  less  frequent  than  in  ordi- 
i^ary  pyogenic  infection.     The  fatty  capsule  is  usually  thickened  and  sclerosed, 
and  affords,  in  many  cases,  an  efficient  barrier  to  the  spread  of  the  disease,  yet, 
in  some  cases,  such  rupture  does  occur  wnth  the  production  of  a  large  tuber- 
culous abscess  (see  clinical  history  of  one  of  my  cases.)     A  practical  point 
of  consequence  is  that  infection  of  the  perirenal  structures  may  occur  without 
actual  perforation  of  the  capsule — i.  e.,  by  infection  through  the  lymphatics, 
so  that  one  may  find  a  tuberculous  abscess  in  the  loin  without  any  apparent 
connection  with  the  kidney;  such  an  abscess  may  even  heal  after  incision,  the 
original  focus  in  the  kidney  remaining.     Nephrectomy  will  be  necessary  to 
effect  a  cure.     When  broken-do\\Ti  tuberculous  material  is  discharged  into  the 
i^nal  pelvis,  plugging  of  the  ureter  is  a  common  accident,  and  since  some 
secreting  substance  still  remains  in  nearly  all  tuberculous  kidneys,  the  mixture 
of  urine  and  pus  accumulates  and  constitutes  a  tuberculous  uronephrosis,  or, 
^f  pyogenic  infection  follows,  a  tuberculous  pyonephrosis,  such  kidneys  may 
form  a  cystic  tumor  of  large  size.     (See  also  Differential  Diagnosis  of  Pyo- 
nephrosis.) 

Tuffier  described  a  form  of  tuberculosis  of  the  kidney  which  he  called 
^^S^nerescence  massive  du  rein;  the  condition  occurs  when  the  ureter  is 
flopped  or  obliterated  very  early  in  the  disease.  The  kidney  becomes  converted 
^^to  a  thin-walled,  translucent  sac  containing  a  puttylike  mass,  or  material 
^'^^mbling  the  contents  of  a  dermoid  cyst.  Such  a  case  occurred  among  the 
^"^^lerculous  kidneys  operated  on  at  Roosevelt  Hospital.  A  tuberculous  kidney 
^^^s  removed  from  a  woman  who  died  coinatoso  on  the  tenth  day.  The  other 
^i<lney  was  converted  into  a  thin  sac  ccmtaining  Aviiite  i)asty  material.  The 
^^ter  was  obliterated.     The  kidney  was  smaller  than  normal. 
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The  changes  in  the  form  and  size  of  the  kidney  as  the  result  of  tuberculous 
infection  vary  greatly.  In  the  early  stages  the  kidney  is  but  little  if  at  all 
enlarged;  as  softening  and  the  formation  of  cavities  occur,  the  kidney  is 
increased  in  size — uniformly  if  the  process  is  diffuse,  or  if  the  infection  be 
limited  to  one  pole  of  the  organ  that  alone  may  be  enlarged.  *  The  subsequent 
enlargement  dej^ends  upon  whether  or  not  the  ureter  remains  patent;  if  not, 
large  cystic  tumors  may  be  formed,  as  already  described.  The  surface  of  the 
disorganized  kidney  may  remain  smooth,  or  distinct  lobulation  may  occur  as 
the  result  of  the  formation  of  separate  abscess  cavities. 

Infection  of  tlie  ureter  is  followed  by  ulceration  of  its  mucous  membrane, 
and  later  of  its  muscular  coat,  or  by  diffuse  tubercular  infiltration  of  the 
ureteric  wall.  Accompanying  these  changes  the  ureter  becomes  greatly  thick- 
ened— often  as  large  as  a  man's  thumb  and  quite  rigid;  much  fat  is  often 
deposited  upon  its  outer  coat.  The  caliber  of  the  ureter  tends  to  become  nar- 
rowed rather  tlian  dilated;  often  strictures  are  formed,  and  above  these  dilata- 
tions may  take  place.  Firm  adhesions  form  between  the  ureter  and  surround- 
ing structures,  notably  witli  the  peritoneum. 

Ascending  Tuberculous  Infection  of  the  Kidney. — ^While  ascending  infec- 
tion of  the  kidney  is  much  less  common  than  the  hematogenous  type,  still  it  is 
kno^vn  to  occur.  Primary  tuberculosis  of  the  bladder  is  probably  rare,  but 
one  of  the  regular  events  in  the  later  stages  of  renal  tuberculosis  is  secondary 
infection  of  the  bladder ;  the  other  kidney  may  then  be  involved  by  an  ascend- 
ing infection  of  the  ureter;  certain  pathologists  believe  this  to  be  the  regular 
way  in  which  the  second  kidney  comes  to  be  involved  (Tuffier).  Probably  in 
many  cases  the  second  kidney  is  infected  through  the  blood. 

Pathology. — The  pathology  of  the  ascending  infections  of  the  kidney  dif- 
fers from  that  of  primary  infections  in  that  the  apices  of  the  papillae  are  first 
involved.  If  a  case  exhibits  well-marked  tubercular  cystitis  and  ureteritis,  and 
we  find  sujx^rfieial  lesions  of  the  kidney  pelvis  with  ulcerations  of  the  papillae, 
we  may  conclude  that  the  lesion  is  of  the  ascending  type;  such  a  conclusion  is 
only  possible  during  the  early  stages  of  the  disease ;  later  on  the  two  tyjx?s  cannot 
be  differentiated.  Formerly  it  was  beli(»ved  that  in  the  presence  of  tuberculous 
epididymitis  and  orchitis,  and  tuberculosis  of  the  prostate  and  seminal  vesicles, 
the  kidney,  when  infected,  became  so  by  superficial  extension  along  the  urinary 
channels.  In  many  of  these  cases,  however,  the  bladder  remains  healthy  for 
long  jxjriods,  and  we  are  forced  to  the  conclusion  that  the  coincident  involve- 
ment of  the  kidney  and  the  testis,  for  example,  is  accidental,  both  organs  having 
been  infected  through  the  blood. 

Symptoms  and  Diagnosis  of  Primary  Eenal  Tuberculosis. — In  no  siirgical  con- 
dition is  an  early  diagnosis  more  important  than  in  primary  tul)erculosis  of 
the  kidney.  An  early  positive  diagnosis  is  freijuently  difficult,  even  imi>os- 
sible,  for  four  reasons:  (1)  The  difficulty  of  finding  and  identifying  tuWrcle 
bacilli  in  the  urine.  (2)  The  cfnn])letc  latency  of  the  disease  in  many  easels 
during  its  early  stages.     (3)  The  freciuencv  with  which  the  early  symptoms  are 
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referred  to  the  bladder,  leading  to  a  false  localization  and  diagnosis.  (4)  The 
protean  character  of  the  early  symptoms  when  they  are  referred  directly  to  the 
kidney — thns,  renal  colic  and  hematuria  may  usher  in  the  tiiljerculoius  infee* 
tioE  of  the  kidney,  and  lead  to  the  probaUe  diagnosis  of  renal  calcolns.  In  the 
kt*^r  stiiges  of  the  disease  mixed  infection  still  further  ohsciires  the  diagnosis; 
ikiugh,  at  this  time,  the  presence  of  a  surgical  lesion  of  the  kidney  can  tisnally 
be  £*stablished  without  much  ditficulty. 

Disturbances  of  Urination,— Frequency  and  pohinrUi  nn^  iwn  of  tlio 
Uitist  constant  phenomena  of  Ijcginning  renal  ftdicrcidosis.  The  patient  finds 
himself  obliged  to  rise  at  night  to  empty  his  bhiddcr  one  or  more  times.  The 
coadition  appears  at  first  to  Ijc  pnreh'  mflex,  and  is  usually  not  very  marked 
—twice  the  normal  frequency  is  perhaps  the  average.  Extremely  painful  and 
frequent  urination  points  usually  to  infection  of  tlie  l>ladder  itself,  antl  es]x?- 
cially  to  the  trigone  and  vesical  neck,  occasinnally  to  involvement  of  the  ureter, 
ind  yet,  as  elsewhere  noted,  cases  do  <x*eur  where  no  lesion  of  the  bladder 
jl  present,  the  kidney  ahmc  being  infectetl,  and  wtjore  intense  Idadder  irritation 
M  the  chief  symptom.  This  is  a  peculiarity  of  renal  tuljerculosis  so  marked  as 
to  deserve  especial  attention. 

The  symptoms  of  bladder  irritatiun  may  exist  for  a  long  time,  even  for 
years,  and  yet  the  cystoscopie  appearance  of  the  bladder  may  l>e  entirely  nega- 
tive.    The  ordinary  treatment  for  such  symptoms  arising  from  ordinary  cys- 
titis or  as  the  result  of  chronic  gonorrhea^ — i.  e.,  irrigations  of  the  bladder  with 
nitrate  of  silver,  pf>tassium-'pcrmanganatc  solutions,  ctc.^ — will,  in  the  case  ftf 
renal  tul)erculosis,  only  make  the  syuiptorns  more  nuirked,   and   this  is  true 
to  a  more  noticeable  degree  when  the  bladder  itself  or  the  prostate  arc  tuljercu- 
lotisL     The  had  resulls  of  local  (realnirnl  aw  hiijhltj  siajgeaiire  of  fulfercnfosis. 
There  is  one  other  condition  to  be  tliought  of  in  this  cr^nn^H-tion^ — nuiny  eases 
of  tabes  dorsalis  suffer  from  nn  irritable  bhidder  with  painful  and  frequent 
urination,  as  the  result  of  instrumentation,  they  usually  develop  a  mild  cys- 
titis.   In  these  cases  the  resuUs  of  local  freafmeni  arc,  in  my  c.r;jerrV/irc,  nearhf 
alii^ys  unfavorable  \  lience,  one  shonld  hiok  for  syphilitic  sciirs,  test  the  kueo 
jerks,  and  k>ok  for  a  pupil  which  resj^wnds  to  accommodation  for  distance,  hut 
not  to  light,  and  is  contracted. 

In  some  cases  of  kifhiey  tubi^rculosis  the  patient  has  a  constunt  unc^'jmforta- 
Ide  sensation  in  the  bladder  or  i>erineunij  and  what  may  Ije  called  precipitancy 
of  urination — i,  e,,  when  the  desire  comes  he  umst  urinate  at  ont*e.  There  may 
be  some  pain  and  discomfort  at  the  end  i>i  urination  in  tlje  prostatic  urethra 
and  glans  penis,  due  to  spasmodic  closure  of  the  vesical  neck.  In  some  cases 
pain  will,  for  the  most  part,  be  absent,  but  the  patient  will  suffer  from  occa- 
sional attacks  of  painful  urination  with  straining  and  vesical  tenesmus.  The 
intolerance  of  the  bladder  nu*y  be  more  nuirked  at  the  beginning  of  the  dis- 
ease than  later.  Even  after  tin-  bladder  is  involved,  great  ilifferences  exist  as  to 
pain  an<l  frequency.  Thu.s,  in  the  presi-nce  of  decj)  idcerations  of  tlu*  bladder 
wall  the  patient  may  suffer  but  little,  while  in  (*tber  cases,  when*  the  cystosco|je 
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shows  merely  congestion  or  slight  ulceration  of  the  mouth  of  a  ureter,  or  a  few 
miliary  tubercles  in  the  mucous  membrane  of  the  trigone,  the  frequency,  tenes- 
mus, and  pain  may  be  excruciating.  In  some  cases  the  pain  and  discomfort  felt 
during  urination  will  be  referred  to  the  kidney  region  and  along  the  course  of 
the  ureter.  Among  the  nineteen  cases  already  quoted,  disturbances  of  urina- 
tion— i.  e.,  frequency  and  pain — were  present  in  sixteen  and  were  early  symp- 
toms ;  absent  or  not  complained  of  by  the  patient  in  three. 

(^HANGES  IN  THE  Urine. — Polyurfa  is  ouc  of  the  most  constant  accom- 
paniments of  primary  renal  tuberculosis  during  its  early  stages.  The  increase 
may  he  slight  or  considerable.  Its  presence,  as  such,  is  not  likely  to  attract 
attention  unless  the  twenty-four  hours'  urine  is  measured.  Thus,  Sondem 
found  in  seventy-four  case^  of  genito-urinary  tuberculosis  that  the  average 
excretion  was  1,430  c.c. ;  the  largest  amount  was  2,200  c.c.  (otlier  observers 
place  the  maximum  figures  as  high  as  4,000  c.c.)  ;  the  smallest  720  c.c.  The 
fornier  was  a  tuberculous  pyelonephritis,  tlie  latter  a  tuberculous  lesion  of  the 
prostate  and  bladder.  The  polyuria  is  a  suggestive  symptom  merely,  since  any 
irritative  lesion  of  the  kidney  and  its  pelvis  may  be  attended  by  a  similar  in- 
crease. A  marked  diminution  in  the  daily  excretion  would  lead  to  the  sus- 
picion that  both  kidneys  were  involved.  Israel  states,  from  his  own  cxix»rieiice, 
that  i)olyuria  is  more  marked  when  the  bladder  is  the  seat  of  tulx^rculosis. 

Pyuria. — In  the  early  stages  of  renal  tulwrculosis  it  is  rare  that  the  amount 
of  pus  in  the  urine  is  sufficient  to  attract  the  patient's  attention  l)efore  any 
otlier  symptom.  Uix)n  microscopic  examination,  however,  pus  in  greater  or 
less  quantity  is  almost  uniformly  present,  though  when  the  lesion  is  still  en- 
tirely within  the  parenchyma  of  the  organ  the  amount  of  pus  may  l^e  very 
small.  When  a  tulx^rculous  abscess  breaks  into  the  pelvis  there  will,  if  the 
ureter  remains  patent,  be  the  sudden  discharge  of  a  large  amoimt  of  pus,  and 
thereafter  pyuria  will  usually  be  marked,  in  some  cases  throughout  tlie  course 
of  the  dis(?aso;  in  others,  after  the  abscess  has  ruptured  and  drained  itself,  the 
urine  will  af*:aiu,  for  a  time,  IxHHnue  nearly  free  from  pus.  When  the  ureter 
is  plugged  the  urine  nuiy  be  quite  free  from  pus  until  the  obstruction  is  over- 
come. If,  as  occasionally  happens,  the  lumen  of  the  ureter  is  obliterated  the 
urine  may  remain  quite  normal.  (See  Tulx^rculous  Pyonephrosis,  also  Degen- 
erescence  ^Massive  du  Rein  (Tuffier)).  I  have  seen  but  one  case  in  which  tuber- 
cle bacilli  were  found  in  the  urine  and  no  pus ;  this  was  a  very  early  tuberculosis 
of  the  cortex  before  softening  had  occurred,  and  with  no  lesions  of  the  pelvis 
or  ureter.  The  patient  had  no  other  apparent  lesion;  the  bacilli  reached  the 
pelvis  of  the  kidney  presumably  by  filtration. 

Albumin,  Urea,  Chlorides,  Etc. — In  the  early  stages  a  small  amount 
of  albumin  is  usually  present,  rarely  more  than  0.5  in  1,000.  Later  on  the  om- 
tent  of  albumin  will  vary  with  the  intensity  of  the  accompanying  nephritis,  the 
(juantity  of  pus  Mud  of  blo<Kl.  It  presents  nothing  characteristic,  and  the  same 
may  be  said  of  urea,  the  chlorides  and  other  solids,  since  other  destructive 
lesions  of  the  kidney  are  attended  by  similar  changes. 
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Blood. — ^Microscopic  quantities  of  blood,  at  least,  are  present  in  nearly  all 

cases  of  renal  tuberculosis ;  if  the  pyuria  is  profuse  and  the  amount  of  blood 

minute,  the  presence  of  the  latter  may  be  obscured.     In  a  fair  proportion  of 

cases  blood  will  be  present  in  macroscopic  quantity  from  time  to  time.     Thus, 

among  the  19  cases,  hematuria  was  so  profuse  in  2  as  to  cause  marked  anemia ; 

it  was  present  at  intervals  in  macroscopic  quantities  in   10;   in  microscopic 

quantities,  only,  in  3 ;  absent  in  4.     As  stated,  in  some  cases  an  attack  of 

marked  hematuria  may  be  the  first  symptom  observed ;  such  may  last  a  day 

or  two,  cease,  and  not  recur,  except  in  microscopic  quantities,  or  the  bleeding 

may  be  nearly  continuous  for  many  days,  or  successive  attacks  may  occur  at 

irregular  inter\'als.     Thus,  microscopic  hematuria  was  observed  by  Israel  in 

4-  out  of  18  cases  as  an  initial  symptom;  in  all  but  1  the  hemorrhage  was 

small  in  amount  and  of  short  duration ;  in  1  it  lasted  four  weeks  and  reduced 

tbe  patient  to  a  condition  of  profound  anemia ;  at  operation  the  source  of  the 

bleeding  was  found  to  be  ulceration  of  the  renal  papilhc.     In  the  slighter  cases 

the  hematuria  is  probably  merely  a  congestive  phenomenon  not  duo  to  a  gross 

lesion  of  the  kidney  vessels.     In  the  advanced  cases  of  tuberculosis  of  the 

kidney,  in  which  the  bladder  is  not  involved  and  ulcerated,  marked  hematuria 

18  infre<iuent. 

Casts. — In  the  majority  of  the  cases  casts  will  l)e  present  in  the  urine  and 
^heir  numlxjr  and  character  may  Ik»  an  index  of  the  severity  of  the  lesion, 
though  this  is  true  to  a  less  extent  of  tuberculosis  than  of  ordinary  pyogenic 
infections.  In  some  cases  but  few  casts  will  be  found,  and  these  chieflv  of  the 
yalin  type.  According  to  Sondem,  this  is  apt  to  be  the  case  when  the  foci 
in  the  kidney  and  pelvis  are  small  and  where  only  a  few  small  broken-down 
8reas  are  discharging  into  the  jielvis. 

Bacteriology. — The  identification  of  the  tubercle  bacillus  in  the  urine, 
together  with  the  absence  of  tuberculous  lesions  of  the  lower  genito-urinary 
^ract,  establishes  the  diagnosis  of  renal  tuberculosis.  With  perfect  technic 
»»ul  relocated  examinations  of  numerous  sjxK»imens  it  is  possible,  at  the  present 
Millie,  to  find  the  bacillus  in  a  fairly  large  proportion  of  cases.  V])  to  a  quite 
^^>^*ent  date  this  has  scarcely  been  true,  and  it  is  true  to-day  only  under  the  most 
favorable  conditions — i.  e.,  in  the  hands  of  a  highly  skilled  pathologist  who  has 
^^o  opportunity  to  examine  many  specimens  from  each  case.  Thus,  in  the 
nineteen  cases,  tubercle  bacilli  were  found  in  four  only,  though  in  every  case 
^r^ated  examinations  were  made.  Israel  states  that  in  ten  cases,  where  the 
lesion  was  confined  to  the  kidney,  a  positive  result  was  obtained  in  two.  In 
^te  cases  where  the  bladder  also  was  involved  the  results  were  positive  in  eight 
^ut  of  thirteen  cases — i.  e.,  in  01.5  per  cent. 

Tlie  difficulties  attending  the  detection  of  tubercle  bacilli  in  urine  are  sev- 
^^al:  In  early  kidney  lesions,  before  the  evacuation  of  a  softened  area  into 
^"e pelvis,  there  may  be  no  bacilli  in  the  urine.  The  bacilli,  if  pres(»iit,  may  be 
^^^  in  number,  even  though  the  kidney  lesion  may  be  far  advanced.  The 
nreter  may  be  closed  oj  obliterated.     They  may  be  confounded  with  another 
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quite  harmless  germ — the  smegma  bacillus.  In  giving  the  following  descrip- 
tion of  the  technic  of  examining  urinary  sediment  for  tubercle  bacilli  I  have 
quoted  largely  from  Sondem  ("  Geni to-urinary  Tuberculosis  in  the  Labora- 
tory," Journal  of  Cutaneous  and  Oenito-urinary  Diseases^  July,  1900).  Dr. 
Sondem  informs  me  that  a  more  extended  experience  has  not  caused  a  material 
modification  of  the  views  expressed  in  that  paper. 

First,  as  to  errors  arising  from  confounding  the  smegma  bacillus  with  the 
bacillus  tuberculosis.  The  smegma  bacillus  is  frequently  found  upon  the  genitals, 
more  often  in  females  than  in  males.  "  Griinbaum  examined  fifty  specimens  of 
urine  from  forty-seven  individuals;  the  sediments  obtained  by  centrifuge  were 
spread  on  covers  and  stained  with  carbol-fuchsin.  He  found  no  smegma  bacilli 
in  the  specimens  from  males,  but  found  them  in  fifty-nine  per  cent  of  the  speci- 
mens from  females.  He  found  no  smegma  bacilli  in  urine  obtained  by  catheter 
from  eleven  individuals,  including  both  sexes.  Bunge  and  Trautenroth  have  not 
only  found  smegma  bacilli  about  the  genitals,  but  also  on  the  surface  of  the  body, 
in  the  nose  and  mouth,  and  in  other  cavities  lined  with  mucous  membrane;  in 
the  deep  urethra  in  one  out  of  twelve  specimens,  and  almost  constantly  in  the 
anterior  urethra  of  healthy  males;  between  the  labia  in  twenty-eight  out  of  thirty 
healthy  women,  usually  in  the  vagina,  occasionally  in  the  urethra.  Specimens 
of  urine  drawn  by  catheter  from  the  bladder  were  all  negative."  Sondem's  personal 
experience  with  over  6,000  specimens  of  urine  stains  with  carbol-fuchsin  allows 
the  conclusion  that  more  than  forty  per  cent  of  these  presented  smegma  bacilli-  .  .  . 
"  In  270  specimens  of  separately  collected  kidney  urine,  all  of  which  were  obtained 
by  the  ureter  catheter,  excepting  a  few  by  the  Harris  segregator,  organisms  be- 
lieved to  be  smegma  bacilli  were  observed  in  a  few  instances."  Sondem  concludes 
"  that  urine  obtained  by  catheter  from  the  bladder  should  have  the  same  care  in 
differential  staining  as  those  voluntarily  voided." 

Smegma  bacilli  present  wide  variations  in  size  and  form — so  much  so  that 
Sondern  believes  *^it  is  but  reasonable  to  question  if  all  these  are  really  one  species 
of  organism.  True,  they  all  sliow  the  same  staining  qualities,  but  other  organisms 
rich  in  fatty  matter  may  do  tliis;  and  tliey  do  vary  greatly  in  the  time  required 
to  decolorize  tliem  by  tlie  various  methods.  Thus  it  is  that  only  certain  varieties 
of  smegma  bacilli  resemble  tubercle  bacilli  in  outline.  .  .  . 

"  Smegma  bacilli  may  occur  in  clumps  or  singly.  When  in  clumps  the  arrange- 
ment is  usually  an  irregular  one  such  as  seen  in  a  Widal  clump  reaction  in  typhoid 
cultures;  but  I  have  never  found  them  in  the  characteristic  grouping  of  tubercle 
bacilli.''  This  grouj)ing  Sondem  considers  an  important  differential  point,  as 
well  as  the  fact  tliat  "  many  tubercle  bacilli  suitably  stained  present  a  beaded  appear- 
ance or  vacuoles,  a  condition  never  seen  in  the  smegma  hacillus,'* 

Tubercle  bacilli  foimd  in  urinary  sediments,  when  properly  stained,  occur 
singly  at  times;  but  in  the  large  majority  of  cases  in  smaller  or  larger  groups. 
The  grouping  is  generally  characteristic — the  bacilli  lie  side  by  side  parallel,  and 
end  to  end  in  a  more  or  less  regular  arrangement;  the  whole  group  is  usually 
curved,  as,  for  oxauiplo,  tbo  wliolc  or  a  part  of  the  letter  S. 

Dljjcrcutiitl  Sldlnhitj. — Tlic  following  method  of  differential  st^iining  is 
the  one  recoinincndcd  by  Sondern; 
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Staining  with  carljol-fiidii?^in,  tlecolorization  with  nitric  acid  and  pubseqiiently 
with  flWolute  alcohol,  h  the  tiiethod  which  I  havi^  fouud  most  Uf^efiiK  tlirvugh  by 
no  means  free  from  objections.  The  sjiocimens  should  be  dried  preferably  on 
es  ini^tead  of  cover-glasses,  and  fixeti  with  heat,  hut  overheating  must  be  care- 
'y  avoided,  hecause  this  no  doubt  increases  the  power  of  resistance  of  smefjma 
IniciJti  toward  the  decolorizing  agents.  The  slides  are  then  staine<l  in  the  nsnal 
wmy  with  carhol-fuehsin  and  heat  for  five  minutes;  Iiere  again  overheating  must 
be  avoided  for  the  same  reason;  the  stain  should  steam  eltt^htly,  but  not  boil.  A 
I  water  batli  constructed  for  the  purpose  has  been  found  very  useful  in  my 
ratory.  The  excess  jstain  is  then  washed  off  with  water  and  the  specimen  well 
deeolorized  with  1  to  6  solution  of  nitric  acid.  On  mieroseopie  examination  every- 
thing except  the  bacilli  should  have  lost  color  completely,  A  few  of  the  best 
,gri>ups  of  bacilli  are  selected  and  ""  ringed  *'  by  a  suhstage  or  nose-pieee  arrange- 
ment^ of  which  there  are  a  number  in  the  market;  so  that  the  same  groups  of 
hacilli  can  easily  be  found  again.  Then  the  specimen  is  immersed  in  absolute 
alcohol  for  further  deeolorization.  While  it  is  a  well-established  fact  that  smegma 
bacilli  are  decolorized  by  absolute  alcohol  ninch  more  qnickly  than  tubercle  bacilli, 
the  objectionable  feature  of  the  method  is  that  no  definite  time  for  this  immersion 
can  be  stated  in  which  the  smegma  bacilli  will  be  completely  decolorized,  with  at 
the  same  time  no  action  on  the  color  of  the  tul>ercle  bacilli.  While  Miller  states 
that  the  specimen  should  remain  in  the  absolute  alcohol  for  at  least  five  minutes, 
1  have  not  found  this  nearly  long  enough.  Ewing  advises  the  use  of  ninety-five- 
per*eent  alcohol  for  eight  to  twelve  hours,  which  is  much  more  satisfactor}^  After 
considerable  experimental  work,  I  find  that  in  the  large  majority  of  specimens, 
provided  the  sediment  was  obtained  from  an  acid  urine,  an  immersion  in  absolute 
alcohol  from  five  to  eight  hours  will  completely  decolorize  the  smegma  bacilli 
without  materially  affei-ting  ttie  color  of  lul>ercle  bacilli;  in  fact,  the  latter  have 
frequently  withstood  the  action  of  absolute  alcohol  for  twelve  hours.  Smegma 
bacilli  decolorize  much  more  quickly  in  some  specimens  than  in  others.  Tubercle 
bacilli  in  different  specimens  also  vary  as  to  their  ability  to  withstand  the  decolor- 
izing effect  of  absolute  alcohol.  Why  tliis  .should  be  so  seems  ditTicult  to  explain, 
except  that  the  reaction  of  the  specimen  of  urine  from  which  the  sediment  was 
obtained  di>es  exert  an  influence.  Stained  tubercle  bacilli  in  alkaline  specimens, 
and  particularly  if  an  aromoniaeal  fermentation  is  present,  possess  less  resistance 
to  alcohol  than  those  of  acid  specimens.  Bunge  has  also  called  attention  to  this 
point  in  his  article. 

Animal  Inoculation, — Sediments  of  urine  containing  tubercle  bacilli,  when  in- 
octdated  into  guinea  |*igs,  lead  to  the  development  of  tuberculosis  and  death.  The 
autopsy  usually  presents  t}^ical  pictures  which  establish  the  diagnosis  beyond  a 
doubt.  Thii*  method,  if  combined  with  the  proper  precautions,  is  certainly  a  valu- 
able one.  It  at  limes  happens,  however,  that  the  animals  die  as  the  result  of  other 
toxic  or  Imcteric  infections,  and  if  enlarged  mesenteric  glands  only  are  found,  a 
tuberculous  infection  must  not  be  assumed  until  a  microscopic  examination  of 
these  glands  reveals  a  tuberculous  lesion.  On  several  occasions  I  have  had  inocu- 
lations of  doubtful  tuberculous  urine  made,  and  the  animals  died  without,  bow- 
ever,  presenting  tvjiical  post-mortem  pictures  of  tuberculosis.  .  .  . 

Culture  Methods, — The  usual  culture  methods  employed  for  the  growth  of 
tubercle  bacilli  in  scientific  research  are  not  applicable  for  the  puriK>8e  of  dia^oeia 
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of  these  bacilli  in  urine,  because  their  growth  is  very  slow  and  is  buried  under  the 
relatively  rapid  growth  of  contaminating  organisms  present  in  every  specimen 
of  urine.  Purdy  advises  cultures  in  gelatin  and  subsequent  inoculation,  but  does 
not  detail  his  method  of  doing  away  with  the  contaminating  organisms. 

W.  Hesse,  in  the  latter  part  of  1899,  announced  a  new  method  for  the  rapid 
growth  of  tubercle  bacilli  which  promises  to  be  an  important  aid  in  diagnosis,  and 
I  believe  in  their  differentiation  from  smegma  bacilli  as  well.  The  culture  medium 
is  made  up  as  follows: 

Nahrstoff-Heyden 5.0 

Sodium  chlorid    5.0 

Glycerin    '. 30.0 

Agar-agar    10.0 

Normal  solution  of  soda  crystals  28.6 :  100 5.0 

This  medium  is  used  for  plate  cultures  which  after  the  inoculation  are  kept  in 
the  incubator  at  a  temperature  of  37®  C.  According  to  Hesse's  article,  he  worked 
chiefly  with  sputum,  and  found  evidences  of  growth  of  the  tubercle  bacilli  in  five 
to  six  hours,  and  decided  colonies  in  from  twenty-four  to  forty-eight  hours.  The 
contaminating  organisms  are  retarded  in  their  growth.  .  .  .  Since  the  early  part  of 
December,  1899,  I  have  applied  the  method  to  almost  every  specimen  of  urine  sent 
to  me  for  examination,  which  might  possibly  contain  tubercle  bacilli  or  which 
presented  tubercle  bacilli  or  smegma  bacilli  on  microscopic  examination,  and  for 
the  present  have  arrived  at  the  following  conclusions:  As  yet  the  culture  method 
has  never  revealed  tubercle  bacilli  in  specimens  in  which  the  same  were  not  found 
by  some  other  method  of  examination,  including  animal  inoculation.  In  a  mod- 
erate number  of  specimens  the  rapid  growth  of  contaminating  organisms  ruined 
the  culture  attempt.  Numerous  specimens  were  encountered,  however,  in  which 
the  usual  microscopic  examination  revealed  a  few  bacilli  not  always  characteristic, 
while  tlie  Hesse  culture  method  produced  pictures  justifying  an  undoubted  diag- 
nosis of  tuberculosis.  All  attempts,  and  they  were  numerous,  to  grow  smegma 
bacilli  from  urine  and  from  smegma  obtained  from  both  male  and  female  resulted 
negatively.  If  the  above  conclusions  are  found  to  hold  good  after  more  extensive 
trial,  the  method  will  certainly  be  of  value  in  the  differentiation  between  tubercle 
and  smegma  bacilli,  and  will  furnish  a  more  suitable  product  for  animal  inoculation. 
Additional. — Urinary  sediments  intended  for  staining  for  tubercle  bacilli  should 
preferably  be  obtained  by  centrifuge,  because  this  not  only  permits  examining  the 
specimen  as  fresh  as  possible,  but  also  usually  results  in  the  presence  of  larger 
numbers  of  organisms.  When  the  sediment  of  pus  is  very  thick  and  profuse,  and 
the  bacilli  found  in  very  small  numbers,  it  is  well  to  employ  the  Biedert  or  the 
V.  Sehlen  method,  which  will  result  in  the  presence  of  larger  numbers  of  bacilli, 
but  makes  differentiation  of  tubercle  and  smegma  bacilli  more  ditiicult,  as  it  dis- 
turbs the  characteristic  grouping  and  affects  to  a  certain  extent  the  ability  on  the 
part  of  tubercle  bacilli  to  retain  the  stain  while  immersed  in  the  absolute  alcohol. 

Bacteria  Other  than  Tubercle  Bacilli, — Tuberculous  urine  shows  the  ordi- 
nary forms  of  nonpathogenic  organisms  usually  found  in  urine,  and  in  the 
presence  of  ammoniacal  cystitis  or  of  mixed  pyogenic  infection  may  show  a 
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great  variety  of  pathogenic  cocci  and  bacilli.  (See  Pyonephrosis.)  There  is, 
however,  one  noteworthy  peculiarity  about  tuberculous  urine — i.  e.,  it  does  not 
undergo  an  acid  nor  an  alkaline  fermentation  as  readily  as  normal  urine  when 
exposed. 

Epitheliai.  Cells. — The  epithelial  cells  found  in  tuberculous  urine  have 
the  same  diagnostic  significance  and  no  more  than  has  already  been  stated 
iinJer  Pyonephrosis. 

Crystalline  and  Other  Deposits. — Uric-acid  crystals  are  frequently 
present  in  the  acid  urine  of  tuberculosis  but  not  in  suflBcient  number  to  suggest 
the  presence  of  renal  calculus.  In  the  presence  of  ammoniacal  fermentation 
triple  phosphates  will  be  present  as  in  other  cases  of  ammoniacal  cystitis. 


Rksume  of  Sondern's  Plan  for  the  Examination  of  Urine  in  which 
Tubercle  Bacilli  may  be  Present 

Urinary  Sediment  to  be  Stained  for  Tubercle  Bacillu — Sediment  obtained  by 
centrifuge;  if  thick  and  purulent,  prior  use  of  Biedert  or  v.  Sehlen  method  when 


If  not  sufficient  albumin,  add  a  small  amount  of  dissolved  egg  albumin. 

Sediment  dried  on  microscopic  slides  at  room  temperature  under  cover. 

Fixed  by  heat,  carefully  avoiding  overheating  for  reasons  stated. 

Stained  with  carbol-fuchsin  and  heat,  again  avoiding  overheating. 

Washed  in  water  and  thoroughly  decolorized  with  nitric  acid  (1  to  6). 

Examined  with  microscope  and  several  good  groups  of  bacilli  "  ringed." 

Immersed  in  absolute  alcohol  for  five  to  eight  hours,  which  almost  always 
decolorizes  smegma  bacilli. 

If  in  doubt  use  Hesse  culture  method. 

If  desired,  the  colonies  thus  obtained  may  be  inoculated  into  guinea  pigs  and 
enlarged  lymph  nodes  present  on  post-mortem  examination  looked  over  for  char- 
acteristic tuberculous  lesions. 

Renal  Tuberculosis  with  Degenemtive  Changes  in  the  Tuberculous  Deposits. 
These  Abscesses  Communicating  with  the  Renal  Pelvis, — These  are  the  specimens 
of  urine  which  are  most  frequently  received  for  analysis.  They  present  the  typical 
picture  of  a  tuberculous  pyelonephritis,  and  are  the  ones  in  which  tubercle  bacilli 
are  most  readily  found.  Owing  to  the  associated  and  more  or  less  pronounced 
cystitis,  with  at  times  alkaline  fermentation,  the  specimens  resemble  those  from 
like  lesions  due  to  other  causes,  and  mistaking  smegma  bacilli  for  tubercle  bacilli 
in  the  latter  is  the  most  frequent  cause  of  an  erroneous  diagnosis  of  tuberculous 
pyelonephritis. 

A  typical  specimen  from  a  case  of  tuberculous  pyelonephritis  of  this  class  pre- 
sents the  following  picture:  More  or  less  polyuria,  lowered  specific  gravity,  an 
acid  reaction,  rather  pale  color,  a  not  offensive  odor,  an  amount  of  albumin  corre- 
sponding to  the  degree  of  renal  involvement  in  addition  to  what  the  pus,  etc., 
would  account  for,  possibly  traces  of  acetone,  daily  amount  of  solids,  particularly 
nrea,  depending  on  the  degree  to  which  the  parenchyma  is  involved,  and  a  more 
or  less  profuse  sediment,  showing  no  tendency  to  coagulation;  on  microscopic  ex- 
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The  changes  in  the  form  and  size  of  the  kidney  as  the  result  of  tuberculous 
infection  vary  greatly.  In  the  early  stages  the  kidney  is  but  little  if  at  all 
enlarged;  as  softening  and  the  formation  of  cavities  occur,  the  kidney  is 
increased  in  size — uniformly  if  the  process  is  diffuse,  or  if  the  infection  be 
limited  to  one  pole  of  the  organ  that  alone  may  be  enlarged.  *  The  subsequent 
enlargement  depends  upon  whether  or  not  the  ureter  remains  patent;  if  not, 
large  cystic  tumors  may  be  formed,  as  already  described.  The  surface  of  the 
disorganized  kidney  may  remain  smooth,  or  distinct  lobulation  may  occur  as 
the  result  of  the  formation  of  separate  abscess  cavities. 

Infection  of  the  ureter  is  followed  by  ulceration  of  its  mucous  membrane, 
and  later  of  its  muscular  coat,  or  by  diffuse  tubercular  infiltration  of  the 
ureteric  wall.  Accompanying  these  changes  the  ureter  becomes  greatly  thick- 
ened— often  as  large  as  a  man's  thumb  and  quite  rigid;  much  fat  is  often 
deposited  upon  its  outer  coat.  The  caliber  of  the  ureter  tends  to  become  nar- 
rowed rather  than  dilated ;  often  strictures  are  formed,  and  above  these  dilata- 
tions may  take  place.  Firm  adhesions  form  between  the  ureter  and  surround- 
ing structures,  notably  with  the  peritoneum. 

Ascending  Tuberculous  Infection  of  the  Kidney. — While  ascending  infec- 
tion of  the  kidney  is  much  less  common  than  the  hematogenous  type,  still  it  is 
kno^vn  to  occur.  Primary  tuberculosis  of  the  bladder  is  probably  rare,  but 
one  of  the  regular  events  in  the  later  stages  of  renal  tuberculosis  is  secondary 
infection  of  the  bladder ;  the  other  kidney  may  then  be  involved  by  an  ascend- 
ing infection  of  the  ureter;  certain  pathologists  believe  this  to  be  the  regular 
way  in  which  the  second  kidney  comes  to  be  involved  (Tuffier).  Probably  in 
many  cases  the  second  kidney  is  infected  through  the  blood. 

Pathology. — The  pathology  of  the  ascending  infections  of  the  kidney  dif- 
fers from  that  of  primary  infections  in  that  the  apices  of  the  papilla?  are  first 
involved.  If  a  case  exhibits  well-marked  tubercular  cystitis  and  ureteritis,  and 
we  find  superficial  lesions  of  the  kidney  {>elvis  with  ulcerations  of  the  papilla?, 
we  may  conclude  that  the  lesion  is  of  the  ascending  type ;  such  a  conclusion  is 
only  possible  during  the  early  stages  of  tlie  disease ;  later  on  the  two  types  cannot 
be  differentiated.  Formerly  it  was  Ix^lieved  that  in  tlie  presence  of  tuberculous 
epididymitis  and  orchitis,  and  tuberculosis  of  the  prostate  and  seminal  vesicles, 
the  kidney,  when  infected,  became  so  by  superficial  extension  along  the  urinary 
channels.  In  many  of  these  cases,  however,  the  bladder  remains  healthy  for 
long  jeriods,  and  we  are  forced  to  the  conclusion  that  the  coincident  involve- 
ment of  the  kidney  and  the  testis,  for  example,  is  accidental,  both  organs  having 
been  infected  through  the  bl(X)d. 

Symptoms  and  Diagnosis  of  Primary  Eenal  Tuberculosis. — In  no  surgical  con- 
dition is  an  early  diagnosis  more  important  than  in  primary  tuberculosis  of 
the  kidney.  An  early  positive  diagnosis  is  frequently  difficult,  even  impos- 
sible, for  four  reasons:  (1)  The  difficulty  of  finding  and  identifying  tulx^rcle 
bacilli  in  the  urine.  (2)  The  complete^  latency  of  the  disease  in  many  cas<^s 
during  its  early  stages.     (3)  The  frequency  with  which  the  early  symptoms  are 
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referred  to  the  bladderj  leading  to  a  false  localization  aiici  diagnosis.  (4)  The 
protean  character  of  the  early  s^niptoms  when  they  are  referred  directly  to  the 
kidney — thus,  renal  colic  and  hematuria  may  usher  in  the  tuberculous  infec- 
tion of  the  kidney,  and  lead  to  the  probable  diagnosis  of  renal  calculus.  In  the 
later  stages  of  the  disease  mixed  infection  still  further  ohscnres  the  dia^osis; 
though,  at  I  his  time,  the  presence  of  a  surgical  lesion  of  the  kidney  cau  usually 
be  established  without  niiieh  difficulty. 

DiSTUKiiA^^cEii  OF  Ukination. — Frequency  atid  poh/utia  an*  two  of  the 
most  constant  phenomena  of  l:>eginning  renal  tuberculosis.  Tlie  patient  finds 
himself  obliged  to  rise  at  night  to  eiupty  bis  bladder  one  or  iu<*re  times.  The 
eondition  appears  at  first  to  be  purely  refle.x,  and  is  usually  not  very  marked 
— tT^'ice  the  nonnal  fn^quency  is  perhaps  the  average.  Extremely  painful  and 
frequent  urination  points  usually  to  infection  of  the  bladder  itself,  and  espe- 
cially  to  the  trigone  and  vesical  neck,  occasionally  to  involvement  of  the  nreter, 
Hod  yet,  as  elsewhere  noted,  cases  do  occur  where  no  lesion  of  the  bladder 
i^  present,  the  kidney  alone  l>eing  infected,  an<l  where  intense  bladder  irritation 
is  the  chief  symptom.  This  is  a  peculiarity  of  renal  tulxuTulosis  so  marked  a^* 
to  deser\^e  especial  attention. 

The  symptoms  of  bladder  irritation  may  exist  for  a  long  time,  even  for 
years,  and  yet  the  eystoseopic  appearance  of  the  bladder  may  lie  entirely  nega- 
tiw.     The  ordinary  treatment  for  sueli  symptoms  arising  from  ordinary  cys- 
titis or  as  the  result  of  clironie  gonorrhea — i.  e.,  irrigations  of  the  bladder  with 
nitrate  of  silver,  iKitassium-peruuinii;anate  solutions,  et(^^ — will,  in  the  case  of 
renal  tuberculosis,  only  make  the  syniplouis  more  markcdy   and   this  is  true 
to  a  more  noticeable  degree  whcTi  the  bladder  itself  or  Nic  prnstato  are  tul;)ercu- 
loiifl.     The  bad  resnfis  of  loeal  ireafmcni  are  hlghh/  suffgestive  of  tuberctiJosls. 
Tliere  is  one  other  eondition  to  lje  tliouglii  of  in  this  connection — many  cases 
of  tabes  dorsal  is  suffer  from  an  irritable  bladder  with  jminful  and  frequent 
urination,  as  the  result  of  instrumentation,  they  usually  develop  a  mild  cys- 
titis.   In  these  cases  the  resulfs  of  loeal  irealment  are^  in  my  exfjerienee^  nearly 
always  unfavorable ;  hence,  one  shi>ubl  look  for  syphilitic  scars,  test  the  knee 
jerks,  and  look  for  a  pupil  which  resjKJndjs  to  accommodation  for  distance,  but 
not  to  light,  and  is  contracted. 

In  some  cases  of  kidney  tuberculosis  the  jmtient  has  a  constant  uneomforta- 
Me  sensation  in  the  bladder  or  perineum,  an<l  what  may  lie  called  precipitancy 
of  urination — i.  e.,  when  the  desire  comes  lie  must  urinate  at  onc<\  Th<*re  may 
be  some  pain  and  discomfort  at  the  end  of  urination  in  the  prostatic  urethra 
and  glans  jjenia,  due  to  spasmoilic  closure  of  the  vesical  neck.  In  some  eases 
pain  will,  for  the  most  part,  be  absent,  but  the  patient  will  suffer  from  occa- 
sional attacks  of  painful  urination  with  straining  and  vesicid  tenesmus.  The 
intolerance  of  the  bladder  niay  be  more  marked  at  the  beginning  of  the  dis- 
ease than  later.  Even  after  the  bladder  is  involve<l,  grent  differences  exist  as  to 
pain  an<l  frequency.  Thus,  in  the  |iresiMiee  «if  dee|t  ulcerations  of  the  Idadder 
wall  the  patient  may  suffer  but  little,  while  in  t>tber  cases,  where  the  cystoscope 
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present  under  many  conditions  and,  indeed,  it  must  be  said  that  a  positive 
diagnosis  is  in  many  cases  impossible  before  operation;  fortunately  many  of 
the  conditions  with  which  we  are  likely  to  confound  renal  tuberculosis  demand 
at  least  an  operative  exploration  of  the  kidney. 

From  a  diagnostic  point  of  view  we  may  divide  the  cases  into  two  groups: 
(1)  Those  in  which  the  presence  of  tuberculosis  is  certain.  (2)  Those  in  which 
it  is  probable  merely. 

1.  Cases  ix  Which  the  Presence  of  Tuberculosis  is  Certain. — In 
the  first  group  belong  the  cases  where  tubercle  bacilli  are  found  in  the  urine,  or 
where,  though  no  bacilli  are  found,  tuberculous  lesions  of  the  papilla  of  the 
ureter  or  of  the  trigone  are  characteristic  as  seen  through  the  cystoscope.  In 
the  first  instance,  if  the  lower  genito-urinary  tract  is  intact,  the  bacilli  must 
come  from  the  kidney.  In  the  second,  in  the  presence  of  unilateral  enlarge- 
ment of  the  kidney  or  of  definite  symptoms  referable  to  one  kidney,  we  may 
conclude  almost  positively  that  a  descending  infection  from  the  kidney  has 
caused  a  secondary  tuberculosis  of  the  ureteric  papilla,  or  the  trigonum,  or 
both.  The  papilla  of  the  ureter  may  be  simply  congested,  swollen  and  edema- 
tous, or  ulcerated,  or  the  trigonum  may  be  studded  with  small,  sharply  circum- 
scribed, intensely  congested  spots.  In  cases  of  widespread  tuberculosis  of  the 
bladder  the  conditions  are  not  so  simple;  the  affection  of  the  kidney  may  be  an 
ascending  or  hematogenous  infection  with  pyogenic  organisms.  A  case  of  this 
kind  came  under  my  care  in  the  New  York  Hospital  a  few  years  ago.  The 
patient  was  a  physician,  aged  forty-three,  who  had  suffered  from  a  diffuse 
tuberculous  cystitis  for  many  years.  He  had  a  permanent  suprapubic  opening 
in  his  bladder  to  relieve  the  agonizing  tenesmus  from  which  he  suffered.  The 
urine  was  ammoniacal  and  contained  much  pus,  from  which  cultures  of  Strep- 
tococcus pyogenes  were  obtained,  as  well  as  other  forms.  He  developed  a  tumor 
in  the  kidney  region  and  septic  symptoms.  Upon  removing  the  kidney  it  was 
found  to  be  a  pyonephrotic  kidney  of  moderate  size.  The  lesions  were  those 
of  an  intense  pyelonephritis,  with  no  sign  of  tubercle.  Streptococcus  pyogenes 
in  pure  culture  was  obtained  from  its  interior.  The  patient  survived  the 
nephrectomy,  though  still  very  miserable  from  the  condition  of  his  bladder. 

Diagnostic  Difficuliies  in  Diffuse  Bladder  Tuberculosis. — In  cases  of  diffuse 
bladder  tuberculosis  satisfactory  cystoscopy  is  usually  impossible;  these  blad- 
ders rarely  admit  of  proper  distention,  the  field  is  soon  obscured  by  pus  and 
blood.  The  mere  effort  to  distend  such  a  bladder  for  cystoscopic  examination 
is  often  attended  by  active  hemorrhage.  It  is  rare  that  the  ureter  catheter  can 
be  passed,  and,  if  passed,  that  uncontaminated  urine  can  be  obtained. 

The  Other  Kidney, — The  mixed  urines  cannot  give  positive  assurance  of 
the  soundness  of  the  second  kidney  (see  quotation  from  Sondem).  With  an 
intact  bladder  in  the  presence  of  a  closed  tuberculous  pyonephrosis  the  urine 
represents  the  product  of  the  other  kidney  merely;  hence,  a  definite  conclusion 
is  possible,  assuiniiig  that  the  cystoscopic  picture  and  inability  to  pass  a  ureter 
catheter  demonstrate  that  but  one  kidney  is  delivering  urine  to  the  bladder. 
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Under  other  conditions  the  sole  means  of  diagnosis  to  be  relied  upon  is  the 
collection  of  the  separate  urines  through  the  ureteral  catheters.  Personally,  I 
have  little  confidence  in  the  results  obtained  by  intravesical  separators  in  tuber- 
culosis; certainly  no  reliance  is  to  be  placed  upon  bacteriology  of  urine  so 
obtained.  A  prejudice  exists  in  the  minds  of  some  English,  German  and 
American  surgeons  against  the  use  of  a  ureteral  catheter  on  the  side  of  the  sup- 
posedly sound  kidney.  They  fear  the  danger  of  infecting  the  sound  kidney. 
Although  a  few  instances  of  such  infection  are  recorded,  they  are  very  few, 
and  among  them  are  cases  where,  it  appears  to  me,  the  facts  do  not  justify  the 
conclusions  drawn.  Certainly  ureteral  catheterization  is  an  invaluable  diag- 
nostic measure,  and  the  results  amply  justify  the  procedure  in  cases  of  doubt 
as  to  the  condition  of  the  second  kidney.  This,  I  believe,  voices  the  opinion  of 
the  majority  of  American  surgeons  whose  experience  in  this  field  has  been 
large.  (For  details  of  the  procedure,  see  section  on  "  Cystoscopy  "  and  "  The 
Urine  in  Genito-urinary  Tuberculosis.") 

"  Cystoscopy  in  Tuberculosis  of  the  Urinary  Tract ^^^  Willy  Meyer  (iV.  Y, 
Med.  Jour.y  April  27,  1907).  The  following  in  regard  to  "  (Miromocystos- 
copy  "  is  quoted  from  the  above  article : 

To  force  the  entrance  into  a  ureter  with  an  ulcerated  mouth  is  unwise  and 
rarely  indicated;  the  mere  fact  tliat  it  is  ulcerated  proves  the  respective  kidney 
to  be  the  original  seat  of  the  disease.  In  most  cases  belonging  to  this  class  ureteral 
catheterization  is  superfluous  so  long  as  the  mouth  on  the  opposite  side  is  seen 
to  be  healthy,  and  urinary  analysis  of  a  twenty-four  hours'  specimen  has  shown  a 
BuflScient  excretion  of  urea.  Only  in  patients  in  whom  the  latter  is  below  the  nor- 
mal minimum,  attempts  at  catheterizing  both  sides,  then  necessarily  in  conjunction 
with  cryoscopy,  seem  indicated. 

This  procedure  can  be  obviated  if  an  intramuscular  injection  of  indigo-carmin 
be  given  before  starting  the  cystoscopic  examination.  The  latter  method  {chromO' 
cystoscopy)^  introduced  by  F.  Volcker,  of  Heidelberg,  three  years  ago,  has  proved 
a  great  aid  in  many  of  these  cases,  as  well  as  in  cystoscopy  in  general.  The 
dark-blue  colored,  rhythmic  ejaculations  of  urine,  as  seen  coming  from  the  healthy 
side  about  five  to  ten  minutes  after  the  injection,  are  in  marked  contrast  to  the 
scanty,  light-blue  secretion  of  the  affected  kidney,  which  appears  later  (ten  to 
fifteen  minutes),  and,  besides,  is  often  seen  to  be  mixed  with  pus  and  cheesy 
material;  now  and  then  the  spurts  do  not  show  any  coloring  at  all.  Volcker  has 
established  the  fact  that  a  tuberculous  kidney  is  unable  to  produce  a  concentrated 
urine  even  in  the  incipient  stage  of  the  disease.  Thus  chromocystoscopy  in  de- 
scending tuberculosis  of  the  urinary  tract  in  many  instances  enables  us  to  avoid 
catheterism  of  the  ureters  with  cryoscopy.  The  health  or  disease,  as  well  as  the 
functional  capacity  of  either  side,  can  in  this  way  be  determined  in  a  remarkably 
simplified  manner.  It  is  obvious  that  colored  emissions  of  urine  will  likewise 
greatly  assist  us  in  locating  and  distinguishing  the  ureteral  openings  in  an  ulcer- 
ated bladder. 

2.  Cases  in  Which  the  Diagnosis  of  Tuberculosis  is  Probable  Mere- 
ly.— We  shall  consider  first  those  cases  in  which  the  lesion  is  confined  to  the 
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kidney.  In  such  cases  the  patients  will  cuuie  to  us  complaining  usually  of  fre- 
quent and  painful  urination;  polyuria  will  be  more  or  less  marked ;  cystoscopic 
examination  will  show  a  normal  bladder ;  the  conclusion  may  then  be  drawn  that 
the  kidney  is  at  fault  In  a  few  of  these  cases  the  injection  of  tuberculin  may 
establish  the  diagnosis,  in  many  it  will  fail.  The  method  is  not  very  widely 
used  upon  human  beings  in  America.  When  it  succeeds  the  injection  will  he 
followed  by  a  febrile  reaction.  In  some  cases  it  has  been  followed  by  pain  in 
the  kidney,  by  an  increase  in  the  size  of  the  kidney,  localized  tenderness,  hema- 
turia, and  the  apj>earance  of  tubercle  bacilli  in  the  urine,  thus  establishing  the 
diagnosis.  I  have  no  personal  experience  with  the  use  of  tuberculin  in  renal 
tuberculosis,  but  when  we  consider  that  a  positive  reaction  sufficient  for  a  diag- 
nosis practically  means  an  acute  exacerbation  of  the  disease,  and  that  at  best 
the  results  are  uncertain,  perhaps  dangerous,  it  is  not  to  be  wondered  at  that 
the  method  has  found  but  little  favor  among  surgeons.  Not  every  surgeon  is 
in  a  position  to  use  the  cystoscope  or  to  have  it  used  upon  his  patients.  What, 
then,  should  make  him  suspect  that  an  apparently  simple  case  of  cystitis  is 
really  disease  of  the  kidney?  I  quote  a  pregnant  sentence  from  Israel:  "  The 
first  and  most  important  foundation  stone  of  a  correct  diagnosis  will  be  laid  if, 
when  we  find  a  catarrh  of  the  bladder,  the  causation  of  which  is  not  entirely 
clear  and  which  fails  to  respond  to  ordinarily  successful  methods  of  treatment, 
we  seriously  consider  whether  we  have  not  to  do  with  disease  of  the  kidney." 

Several  conditions  require  at  once  to  be  eliminated:  chronic  gonorrhea  of 
the  posterior  urethra ;  vesical  calculus ;  prostatic  hypertrophy ;  locomotor  ataxia 
or  other  cord  lesion.;  irritability  of  the  posterior  urethra  following  excessive 
masturbation  in  males,  sometimes  accompanied  by  a  mild  catarrhal  inflammation 
of  the  vesical  neck ;  an  occupation  neurosis  of  the  bladder,  not  uncommon  among 
locomotive  engineers  from  long-continued  vibration;  in  females,  inflammatory 
conditions  of  the  uterus  and  its  adnexa ;  in  fact,  all  the  common  causes  of  fre- 
quent and  painful  urination.  It  is  true  that  some  of  these  conditions  are  not 
necessarily  accompanied  by  pyuria,  but  the  pyuria  of  early  renal  tuberculosis 
may  be  very  slight;  in  one  case  already  mentioned  it  was  absent  All  these 
conditions,  and  indeed  others,  should  be  sought  for.  The  patient's  family  and 
personal  history  should  be  carefully  inquired  into,  especially  with  reference  to 
tuberculous  disease.  The  patient  should  be  stripped  naked  and  search  made 
for  ancient  tul)orculous  scars,  notably  in  the  neck ;  evidences  of  former  bone  or 
joint  trouble  should  1)0  sought  for,  sonietinies  a  slight  kyphos,  which  a  patient 
may  strive  to  hide  through  vanity,  representing  a  tuberculous  prf)cess  in  the 
vertebra?,  perhaps  recovered  from  in  childhood.  The  physical  examination  of 
the  thorax  should  be  carefully  made,  especially  at  the  apices ;  a  shallow  thorax, 
imperfect  lung  expansion,  retraction  of  the  supraclavicular  fossff,  a  pale,  dead 
white  skin,  conil)ined  with  notable  hairiness  of  the  body,  together  with  other 
general  ])hysical  characters  known  to  predispose  to  tuberculous  infection,  should 
be  sought  for.  The  kidneys  should  be  palpated  in  every  instance  of  apparent 
cystitis;  if  a  tumor  or  tenderness  be  found  the  surgeon's  attention  is  attractetl 
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at  once  to  the  probable  seat  of  the  trouble,  and  if,  in  addition,  the  patient  has 
a  history  of  progressive  loss  of  flesh  and  strength,  of  an  evening  rise  of  tem- 
perature, and  night  sweats,  together  with  the  characters  of  the  urine,  as  already 
described,  the  diagnosis  of  renal  tuberculosis  is  very  probable.  In  the  cases 
exhibiting  kidney  colic  or  renal  pain  combined  with  hematuria,  the  kidney 
will,  of  course,  be  fixed  upon  as  the  scat  of  disease,  and  it  will  remain  to  estab- 
lish its  tubercular  character,  not  always  an  easy  or  possil)le  task. 

Cases  with  Other  Foci  of  Tuberculosis  in  the  Genito-urinary  Tract. — The 
examination  will  include  search  for  nodules  in  the  epididymis,  the  prostate, 
and  the  seminal  vesicles.  The  lower  end  of  the  ureter  may  sometimes  be  felt 
enlarged  or  thickened  through  the  vagina  or  rectum.  Early  invasion  of  the 
bladder  can  best  be  discovered  by  the  cystoscope,  as  already  described. 

General   Observations, — In  young  males  gonorrhea   is  by   far  the   most 
frequent  cause  of  cystitis,  combined  with  pyuria,  and  painful,  frequent  urina- 
tion; one  of  the  diflSculties  in  excluding  tuberculosis  in  these  cases  lies  in  the 
fact  that  tuberculous  invasion  of  the  prostate,  seminal  vesicles,  testicles,  and 
bladder  is  often  secondary  to  gonorrhea.     In  general,  the  constitutional  dys- 
crasia  following  renal  tuberculosis  is  out  of  proportion  to  the  apparent  grav- 
ity of  the  local  lesion;  thus  a  moderate  pyuria  combined  with  symptoms  of 
bladder  irritation,  and  due  to  causes  other  than  tuljerculosis,  is  not  attended 
by  progressive  loss  of  flesh  and  strength,  by  occasional   attacks  of  fever,  by 
night  sweats,  by  anemia,  and  other  |)ositive  signs  of  some  serious  constitutional 
disorder.     In  these  cases,  failing  to  find  bacilli  in  the  urine,  we  must  wait — 
studying  the  urine  frequently,  and  examining  the  bladder  with  the  cystoscope 
from  time  to  time,  until,  sooner  or  later,  either  the  bacilli  are  discovered,  or 
some  local  signs  or  symptoms,  such  as  have  been  detailed,  will  permit  us,  at 
least,  to  fix  upon  the  kidney  as  the  seat  of  the  trouble.     In  practice  we  find 
that  we  operate  upon  many  kidneys  where  the  diagnosis  remains  doubtful  as 
between  renal  calculus,  tuberculosis,  and  pyogenic  infection ;  the  last  secondary, 
oftentimes,  to  one  or  other  of  the  former  lesions ;  and  as  stated,  the  microscopic 
examination  of  the  specimen  must  sometimes  be  called  to  our  aid  before  a 
final  answer  is  reached. 

I  append  short  histories  of  5  cases  of  primary  renal  tuberculosis  oper- 
ated upon  by  me  within  the  last  few  years,  all  of  which  apj>ear  to  have 
resulted  in  cure,  although  3  of  them  were  most  unpromising  at  the  time  of 
operation.  In  no  one  of  them  was  the  bladder  seriously  involved ;  in  but  1 
of  them  were  tubercle  bacilli  found  in  the  urine.  Three  were  women,  2  were 
men.  In  all  a  primary  renal  tuberculosis  by  hematogenous  infection  seemed 
certain. 

Case  I  was  a  married  woman,  aged  thirty-four,  who  had  suffered  from  fre- 
quent and  painful  urination  with  pyuria  for  four  years.  There  was  a  history  point- 
ing to  gonorrheal  infection,  and  upon  this  l)asis  her  suj)posed  cystitis  had  heen 
treated,  without  improvement,  at  intervals  since  the  coninicncement  of  her  symp- 
toms.    She  had  gradually  deteriorated  in  general  health,  liad  lost  flesh,  become 
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anemic  and  feeble.  Some  months  before  I  saw  her  she  had  commenced  to  have 
dull  pain  and  tenderness  in  the  region  of  the  right  kidney.  She  had  consulted 
another  surgeon,  who  had  incised  the  kidney  and  evacuated  pus.  This  wound  had 
failed  to  close.  The  patient  had  become  moderately  septic,  the  wound  continued 
to  discharge  pus,  the  urine  continued  purulent,  and  from  time  to  time  was  said  to 
have  been  bloody.  When  she  came  under  my  care  the  conditions  were  as  described. 
The  painful  and  frequent  urination  had  continued;  the  urine,  however,  was  prac- 
tically normal,  containing  only  a  little  pus.  Cystoscopic  examination  showed  but 
slight  congestion  of  the  bladder  with  notable  edema  and  redness  of  the  right 
ureteral  orifice.  No  urine  could  be  seen  coming  from  the  right  ureteral  orifice, 
nor  could  a  catheter  be  inserted;  a  catheter  passed  into  the  left  ureter  collected 
normal  urine.  The  patient  was  suffering  from  a  moderate  chronic  sepsis.  The 
right  kidney  was  enlarged,  distinctly  palpable,  moderately  tender,  and  immovably 
fixed  by  the  scar  tissue  of  her  former  operation.  The  kidney  was  removed  and 
found  to  be  in  an  advanced  stage  of  tuberculous  pyonephrosis,  to  which  had  been 
added  a  pyogenic  infection.  The  ureter  was  impervious.  The  patient  recovered, 
her  wound  healed,  her  bladder  ceased  to  give  symptoms,  and  she  has  since  regained 
good  health. 

Case  II. — A  female,  single,  aged  thirty-two,  who  had  suffered  from  frequent 
and  painful  urination  for  two  months.  She  was  a  slender,  delicate-looking  young 
woman,  who  had  lost  flesh  and  strength  for  a  number  of  weeks.  She  had  occasional 
chilly  sensations  in  the  evening  and  a  slight  febrile  movement  every  night.  She 
had  moderate  polyuria,  her  urine  contained  a  moderate  number  of  pus  cells,  but 
no  blood,  otherwise  normal.  No  tubercle  bacilli  found.  Cystoscopic  examination  of 
bladder  negative.  Her  right  kidney  was  enlarged,  readily  palpable,  and  moderately 
tender. 

Nephrectomy  (Right  Kidney). — On  section,  kidney  showed  densely  grouped 
miliary  and  subniiliary  tubercles  throughout  the  parenchyma,  over  areas  0.5  to  1  cm. 
in  diameter.  Near  the  center  of  the  kidney  was  an  area  of  caseation  measuring 
3X1X1  cm.  The  renal  pelvis  and  calices  were  dilated,  their  walls  thickened 
and  lined  by  a  soft  grayish  tissue.    The  ureter  was  dilated  and  thickened. 

Microscopical  Diagnosis. — Rather  early  tuberculous  pyelonephritis.  The  patient 
survived  and  regained  her  health  completely.  When  last  seen  by  me,  two  years 
after  the  operation,  she  was  in  good  health  and  had  no  symptoms  referable  to  her 
urinary  apparatus. 

Case  III. — A  man  aged  thirty-four.  No  venereal  disease.  Private  coachman  by 
occupation.  For  past  three  years  thinks  he  has  not  been  as  robust  as  formerly.  He 
has  no  cough.  For  more  than  a  year  he  has  had  moderate  soreness  in  the  right 
lumbar  region.  For  the  past  nine  months  he  has  steadily  been  losing  flesh  and 
strength  and  has  had  night  sweats.  He  has  never  had  any  sharp  pain  in  the  region 
of  the  kidney,  ureter,  testis,  or  glans  penis.  Has  never  had  frequent  or  painful 
urination.  Has  never  passed  blood.  Has  noticed  that  his  urine  has  been  cloudy 
for  several  months.  Sputum  and  stools  negative  for  tubercle  bacilli.  Urine  con- 
tained a  moderate  amount  of  pus  and  a  few  blood  cells.  Tubercle  bacilli  found 
on  one  occa.sion  in  urine  after  many  trials;  otherwise  normal  in  quantity,  specific 
gravity,  and  content  of  urea.  The  patient  lo<^ks  like  a  previously  strong  and  vigor- 
ous man  who  now  suffers  from  some  profoundly  depressing  constitutional  disease. 
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He  is  emaciated,  feeble,  aud  depresst^d.  His  uppetite  is  lost.  He  has  attacks  of 
diarrhea.  He  had  an  evening  rise  of  temperature  to  101°  to  102*  F.  and  a  cold 
sweat  nearly  every  night.  ExamiiiiUion  of  liis  abdomen  shows  a  distinct  fullness 
of  tlie  right  flank  extending  downward  as  far  as  tlie  crest  of  tbe  ilenm  in  front. 
There  i^  tendeme:?s  and  rigidity  of  the  ahdnmimd  wsVIl  of  tliat  ^ido,  with  a  dif- 
fu^ed  sense  of  resistance^  but  no  tumor  can  be  dejiukely  outlined  on  account  of 
the  rigid  contraction  of  the  muscles. 

Diaf^nosi.^. — Tuberculosis  of  right  kidney  with  tuberculous  perirenal  abscess, 
ureter  probably  nearly  inij>eiTious.  Patient  had  consulted  a  very  eminent  medical 
practitioner,  who  had  made  a  similar  diagnosis  and  advised  against  surgical  inter- 
ference. Accord ingly  I  removed  his  right  kidney.  Upon  making  a  cut  parallel  to 
the  ribs  a  large  perirenal  tulsereulous  abscess  was  opened  which  extended  below 
into  the  right  iliac  fossa,  and  recjuired  a  subsequent  oblique  incision  at  right  angles 
to  the  first  to  drain  it.  The  kidney  was  found  in  a  dense,  thickened,  fatty  capsule, 
fimilj  adherent  to  surrounding  strtictures.  It  was  removed  with  some  difficulty, 
together  with  as  much  of  the  thickened  ureter  as  I  could  reach.  Curettage  of  the 
large  tuberculoui?  abscess  cavity,  which  seemed  to  reach  nearly  to  the  bottom  of 
the  pelvis.  Partial  closure  of  the  very  large  wound,  gauze  packing,  and  drainage. 
Shock  marked,  requiring  active  stimulation  and  infusion^  from  which  patient 
slowly  recovered- 

Pathological    Report    (Sj)ecimen).— The    riglit    kidney    measureB    10X5X3 
era-,  and  12  cm.  of  ureter,  lias  a  ilia  meter  of  J  cm.  in  its  lower  two  thirds  and 
1^  cm.  in  its  upper  one  third.    Capsule  strips  easily,  leaving  a  rough  surface  and 
a  few  distinct  cicatricci?.     Outline  of  pyramids  and  markings  of  cortex  are  ob- 
scured.   There  are  two  large  cavities  neiir  the  surfut*,  each  about  3^  cm.  in  diam- 
eter, one  having  a  snif>oth  w-alt  like  a  retention  cyst,  the  otiier  a  roughened  and 
partly  caseous  wa!L     Miliary  and  sliglilly  larger  tubercles  are  numerous  through- 
out the  cortical  and  pyramidal  portions.    The  luniena  of  the  pelvis  and  ureter  are 
enlarged,   their  walls   are   tliickcned,   and    they   contain   many   miliary   tubercles. 
Scrapings  show  large  numbers  of  tubercle  bacilli.     There  is  some  ulceration  of 
the  pelvis,  but  none  at  the  points  of  section  of  tbe  ureter,  the  tubercles  here  being 
in  the  submucous  coat;  the  lowest  end  of  the  tube  was  the  part  examined.     There 
are  areas  of  chronic  interstitial  inthimmation  in  tbe  kidney.     In  many  respects 
the  lesion  appears  to  be  a  comparatively  recent  and  active  one. 

The  patient  survived  the  operation,  but  the  very  large  wound  closed  down  hut 
rfoffly.  After  several  months  a  second  operation  was  done  to  afford  better  drainage 
for  the  large  cavity  which  extended  into  tbe  pelvis.  It  was  thought  that  the  stump 
of  the  ureter  might  be  the  cause  of  the  tardy  healing;  careful  search  failed  to  find 
Mv  sinus  w*hieh  seemed  to  lead  to  the  base  of  the  bladder.  Tbe  whole  wall  of 
the  rather  large  wound  was  curetted,  after  which  the  wound  slowly  healed  down 
to  a  sLnnSy  which  remained  open  a  good  many  months,  but  finally  healed  after  a 
fiojoum  in  the  country.  In  the  mean  time  the  patient^s  general  health  had  become 
good  Four  years  after  the  operation  he  was  in  perfect  health,  weighed  nearly 
two  hundred  pounds,  and  w^as  leading  an  active  life.  His  urine  is  clear  and  nor- 
mal. He  has  no  blaildcr  or  other  uriuf^ry  spuptoms,  lu  December,  1908,  six  years 
after  openitfon,  he  was  in  robust  hi-alth. 

The  caw  is  instniciive  in  that  it  w^as  rather  unfavorable  for  a  radical  opera- 
tion, and  yet  the  outcome  was,  in  the  end,  satiisfactory. 
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Case  IV  was  a  man,  forty-four  years  of  age,  who  entered  the  hospital  in  Attgu^ 
1JI(>G.  There  was  no  history  of  venereal  disease.  Four  years  before,  he  hnd  t*oin- 
iiieiieofl  to  sufTer  from  frerjuont  jmd  jiainful  urination.  His  urine  had  IwH-ome 
jmrulent*  He  had  not  pati^rd  lilnwL  He  had  not  suffered  from  j>ain  at  ihiit  time 
referred  to  the  region  of  the  kidney.  He  had  slowly  hut  steadily  lost  flesh  and 
Ftrenorth.  During  the  four  weilks  j^rereding  he  had  continuouK  dull  pain  in  Ihfl; 
left  lumluir  region.  His  urine  hiul  been  at  iinu's  very  doudy  and  at  other  sborl 
intervals  quite  clear.  Two  weeks  Ijefore,  lie  liad  tii^st  notiee<l  a  swelling  in  th# 
left  flank  whieh  hml  UeenuiL'  red  and  tender;  He  had  lost  much  flesh  and  liecoiM 
very  weak.  Upon  physical  examination  he  was  seen  to  b4^  emaciated  and  pro* 
foundly  anemie.  Hemoglobin  forty  per  cent.  There  was  a  large  fluetuatiDg  swell- 
ing in  the  left  flank,  moderately  tender,  extending  well  down  helow  the  umbilirtii 
and  from  the  outer  border  of  the  quadratus  lumhorum  muscle  nearly  to  the  medinn 
line  in  froiil.  The  patient  had  a  daily  evening  rise  of  temperature  and  looked 
very  ill  indeed.  His  urine  contained  much  pus,  but  no  tubercle  bacilli  were  found., 
The  abscess  was  incised  and  was  found  to  communicate  with  the  kidney.  Owinf' 
to  the  very  feeble  condition  of  the  patient  and  tlie  very  dense  adhesions  surround- 
ing the  kidney  it  was  thought  best  not  to  attempt  to  remove  the  kidney  at  that 
time.  A  portion  of  the  kidney  was  removed  merely  of  sufficient  sixe  for  patho- 
logical examination.  It  proved  to  be  the  seat  of  tuberculosis.  The  patient's  gen- 
eral    condition      improved 


; 


Fio,  125, — ArivAxcED  Tuberculosis  of  the  Kidney,  .Show* 
INO  Numerous  TiraEBCixoirs  CAviTiEa.  I  oi>erated  upon 
this  patient  in  September,  1908.  His  R\Tiiptoina  were  al- 
most entin^Iy  rpfprred  to  the  bludder,  whicfi  was  also  the 
seat  of  tub**rculoiiLH  infection,  not,  however,  of  a  very  <*x- 
t**n.sivp  character.  Duriiie  tU*-  three  months  following  J  he 
o|>f*niti:oii  tlif  mun  iziuinM  f«_*rtv  ixjiinrlK  in  weight.  IUh 
freijuent  tind  painful  uriualion  waa  ut  that  time  gradually 
inipmving. 


showed   advanted   lul>crculous  lesions, 
six  months  after  the  hi?t  of^erolion. 


greatly,  and  two  months  later 
he  was  able  to  leave  the  ho*- 
fiital  in  fair  general  health 
Init  with  a  tuberculous  siuiia 
leading  to  the  kidney.  Q^ 
refused  to  have  his  kidn^^ 
reuiovtHl  at  this  tin- 
ninnthft  later  he  n 
tlir  hospital  with  anothrr  m,^ 
aesi^  and  in  had  geue^- 
condition.  The  aliR^i*^  la^- 
inci&ed;  he  again  imprur^a 
but  returned  six  weeks  \m  ^ 
to  have  his  kidney  taWi 
out.  This  was  done  by  m 
incision  below  and  parmll^ 
to  llje  rib«.  The  removal 
the  kidney  was  ditficidt 
account  of  the  dense  a 
liesions^  After  tJiis  of>^ 
tion  he  made  a  g^oo^l 
covery.  TTi*  wound  b»^«i.l< 
TTis  general  health  impro-« 
and  his  urine  cea^i^ 
contain  pus.  The  kici. 
His  general  liealth  is  good  one  yeatr 
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Case  V  was  a  woman,  thirty-two  years  of  age,  who  was  admitted  to  the  hospital 
September  9,  1907.    One  year  before,  she  had  commenced  to  have  continuous  pain 
in  the  right  lumbar  region.    Her  urine  had  become  purulent.    From  time  to  time 
she  had  had  attacks  of  pain  referred  to  the  right  loin.     No  tubercle  bacilli  had 
been  found  in  her  urine.    She  had  lost  much  flesh  and  strength  and  had  become 
markedly  anemic.    The  cystoscopic  examination  of  the  bladder  showed  the  bladder 
wall  congested.     The  orifice  of  the  right  ureter  was  rod  and  swollen.     Purulent 
urine  could  be  seen  escaping  from  it.    Catheters  could  not  Ikj  introduceil.    The  left 
ureter  opening  appeared  normal.    The  patient's  general  condition  was  poor.     She 
was  feeble  and  anemic  and  had  a  daily  evening  rise  of  temperature  with  occasional 
sweating  at  night.    The  right  loin  was  occupied  by  a  large,  elongated,  tender  tumor 
extending  downward  as  far  as  the  navel  and  upward  beneath  the  ribs.    The  tumor 
was  fixed.    The  colon  lay  to  its  outside  but  crossed  it  in  front.    The  right  kidney 
was  removed  by  an  incision  below  and  parallel  to  the  ribs.    The  tumor  was  found 
to  consist  in  its  lower  half  of  a  large  pyonephrotic  kidney  showing  the  lesions  of 
an  ancient  tuberculosis  upon  which  had  been  ingrafted  a  secondary  pyogenic  infec- 
tion.  The  kidney  measured  13X7X8  cm.    The  upper  half  of  the  tumor  consisted 
of  a  large  abscess  lying  between  the  diaphragm  and  the  kidney.     The  kidney  was 
removed  and  the  abscess  evacuated;  its  walls  were  scrubbed  with  masses  of  sterile 
ganze.     The  patient  made  a  very  good  convalescence  and  the  very  large  wound 
healed  for  the  most  part  per  primam.    She  rapidly  gained  flesh  and  strength.    Her 
urine  ceased  to  be  purulent.    At  the  present  time,  January  1,  1J)09,  fifteen  months 
after  the  operation,  her  health  is  excellent.     General  condition  has  so  improved 
that  I  recognized  her  with  difficulty. 


CHAPTER   XVII 
PERIRENAL  INFLAMMATIONS 

(Perinephritis — Paranephritis  or  Perinephric  Abscess) 

While  the  designation  perinephritis  may  properly  be  used  to  signify  in- 
flammation ojf  the  capsula  propria  of  the  kidney  and  paranephritis  to  indicate 
inflammations  of  the  fatty  capsule  and  surrounding  retroperitoneal  loose  con- 
nective tissues,  yet  perinephritis  and  perinephric  abscess  have  been  so  long  and 
so  generally  in  use  to  signify  the  latter  condition,  that  we  prefer  to  retain  them. 
Some  surgeons  prefer  to  use  the  term  perinephritis  to  include  merely  inflam- 
mations of  the  capsules  of  the  kidney,  whether  of  the  capsula  propria  or  fatty 
capsule,  both  layers  being  usually  involved ;  and  to  use  the  term  paranephritis 
to  indicate  inflammation  of  the  retroperitoneal  fat  in  the  vicinity  of  the  kidney. 

ETIOLOGY 

Infection  of  the  perirenal  fatty  tissues  may  be  caused  in  a  variety  of 
ways.  It  may  originate  from  suppurative  lesions  of  the  kidney  itself,  by  per- 
foration of  a  kidney  abscess,  or  pyonephrosis;  or  without  gross  perforation, 
by  extension  through  the  Ijinphatics  or  blood-vessels  of  the  kidney  to  the 
fatty  capsule;  since  it  has  been  shown  that  both  the  vascular  and  lymphatic 
channels  of  the  kidney  anastomose  very  freely  with  those  of  its  inclosing  fatty 
envelope.  It  has  been  proven  beyond  doubt  that  in  bacterial  diseases  of  all 
kinds  the  kidneys  are  one  of  the  principal  avenues  through  which  the  microbes 
are  eliminated.  Thus  it  is  known  that  in  scarlatina  the  urine  is  contagious. 
Typhoid  bacilli  have  been  repeatedly  found  in  the  urine  not  only  during  the 
disease,  but  months  after  recovery.  The  same  is  true,  as  already  stated  under 
Pyogenic  Infections  of  the  Kidney,  of  a  great  variety  of  pyogenic  organisms. 
There  is,  moreover,  great  probability  that  pyogenic  germs  may  cause  no  gross 
lesion  in  the  kidney  itself,  but  upon  leaving  the  kidney  through  lymphatic  chan- 
nels may  cause  perirenal  suppuration.  Thus  it  is  that  a  considerable  num- 
ber of  perirenal  abscesses  follow  infectious  diseases — ^typhoid  fever,  diphtheria, 
any  of  the  acute  exanthemata,  as  well  as  localized  suppurative  lesions  in  dis- 
tant parts  of  the  body — furunculosis,  carbuncle,  paronychia,  osteomyelitis,  etc 
Probably  in  the  majority  of  these  eases  tliere  is  an  actual  lesion  in  the  kidney, 
since  in  a  good  many  pus  and  blood  cells  in  small  or  moderate  numl^r  may 
be  discovered  in  tlie  urine ;  but  the  lesion  of  the  kidney  need  not  be  so  severe 
456 
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as  to  eventuate  in  suppuration  of  that  organ.     Perirenal  suppuration  may  also 
arise  from  any  pyogenic  infection  of  the  abdominal  organs  or  abdominal  lym- 
phatics, either  by  extension  through  continuity  of  tissue  or  through  the  lym- 
phatic channels.    From  abscesses  or  infections  of  the  uterus,  tubes,  and  ovaries 
of  females,  and  of  the  prostate  in  males,  the  bladder,  the  testes,  the  seminal 
vesicles  and  vasa  deferentia.     Further,  by  lymphatic  extension  from  infected 
lesions  of  the  lower  extremities.     From  suppurative  lesions  of  the  liver  and 
biliary   passages.      From   appendicitis — by   direct   extension,   or  through   the 
lymph  channels.     From  ulceration  or  suppuration  of  the  stomach,  the  duo- 
denum, and  flexures  of  the  colon.     From  perforation  of  the  intestinal  wall  by 
foreign  bodies  swallowed  and  present  in  the  intestine.     (See  Foreign  Bodies 
in  the  Alimentary  Canal.)     In  cases  of  chronic  constipation  with  great  dis- 
tention of  the  colon  it  is  believed  that  bacteria  may  pass  through  the  w^all  of 
the  distended  and  thinned  gut,  thus  infecting  the  surrounding  structures.     In 
many  instances  of  perirenal  suppuration,  on  account  of  the  intimate  relations 
of  the  kidneys  to  the  diaphragm,  the  pleura  becomes  infected ;  and  the  opposite 
route  is  also  possible — suppurative  pleuritis  may  be  complicated  by  subphrenic 
or  perirenal  abscess.    As  the  result  of  open  wounds  in  tlie  loin  direct  infection 
of  the  perirenal  fat  is,  of  course,  possible.     As  the  result  of  subcutaneous  in- 
juries, slight  ruptures  of  the  kidney  with  extravasation  of  blood,  and  perhaps 
a  little  urine,  are  not  infrequently  followed  by  a  phlegmon  around  the  kidney, 
the  infection  occurring  probably  as  the  result  of  the  escape  of  pyogenic  microbes 
from  the  vessels  of  the  kidney  itself.     Severe  lacerations  of  the  kidney  with 
the  extravasation  of  large  amounts  of  blood  and  urine  into  the  perirenal  tis- 
sues quite  regularly  suppurate,   and  are  accompanied  by  the  local  necrotic 
phenomena  and  the  profound  intoxication  of  urinary  extravasation  seen  else- 
where.    In  some  cases  of  subcutaneous  injury  to  the  loin,  though  the  kidney 
be  uninjured,  it  is  probable  that  a  contusion  of  the  colon,  with  sufficient  diminu- 
tion of  the  vitality  to  permit  the  escape  through  its  coats  of  Bacillus  coli  or 
other  pyogenic  germ,  may  account  for  the  occurrence  of  abscess.     A  certain 
number  of  cases  of  perirenal  suppuration  have  been  observed  as  the  result  of 
muscular  strain;  and  in  a  few  cases  exposure  to  cold  and  wet  have  been  cited 
as  a  cause — for  want  of  a  better  explanation — the  condition  being  parallel  to 
the  cases  of  acute  osteomyelitis  following  such  exposure. 

VARIETIES  OF  PERINEPHRITIS 

Three  forms  of  perinephritis,  each  involving  the  fatty  capsule,  are  ordi- 
narily described.  The  first  two  are  not  necessarily  attended  by  suppuration 
without  the  kidney;  they  arise  from  lesions  of  the  kidney  itself.  The  third 
is  the  lesion  ordinarily  described  as  perinepliric  abscess ;  it  may  arise  from 
within  the  kidney  or  from  any  of  the  extraneous  sources  mentioned. 

Pint  Form — Sclerosing  Perinephritis. — The  fatty  ca])sule  l)econies  converted 
into  a  dense,  firm  mass  of  connective  tissue  surrounding  the  kidney,  the  con- 
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dition  has  already  been  mentioned  under  Pyonephrosis  and  Kenal  Tubercu- 
losis. It  also  frequently  results  in  cases  of  nephrolithiasis,  and  is,  doubtless, 
to  a  great  extent  a  protective  process — an  attempt  on  the  part  of  nature  to 
inclose  the  infectious  material  within  the  kidney.  The  practical  importance 
of  the  condition  is  that  a  considerable  tumor  may  be  formed  containing  per- 
haps only  the  remnants  of  a  disorganized  kidney;  and,  further,  that  the 
removal  of  such  kidneys  is  not  always  easy  on  account  of  the  firm  adhesion 
of  the  hardened  capsule  to  the  surrounding  structures,  notably  to  peritoneum, 
vena  cava,  diaphragm,  etc.  In  case  the  adhesions  are  very  dense  I  never  hesi- 
tate to  open  the  peritoneum  widely  over  the  tumor,  protecting  the  viscera  with 
abundant  pads ;  one  can  thus  enucleate  the  kidney  more  easily,  and,  I  believe, 
with  the  least  possible  risk.  A  very  careful  dissection  of  the  pedicle  under 
the  control  of  the  eye  is  thus  possible.  If  necessary  the  kidney  may  be  removed 
first,  and  then  its  capsule;  the  peritoneum  is  then  closed  by  sutures.  I  have 
never  seen  serious  peritonitis  follow  the  procedure,  though  the  wounds  have 
often  been  soiled. 

Second  Form — Lipomatous  Perinephritis. — The  condition  consists  of  an  in- 
creased production  of  fat  in  the  capsule,  which  may  be  diffuse  or  circumscribed 
— i.  e.,  limited  to  one  or  both  poles,  or  to  the  vicinity  of  the  hilum.  The  fat 
may  entirely  surround  the  kidney  in  a  thick  layer,  and  be  prolonged  upon  the 
ureter,  even  to  the  bottom  of  the  pelvis,  and  may  form  a  considerable  tumor. 
The  lesion  is  always  an  irritative  on6,  due  to  an  inflammation  within  the  kid- 
ney itself,  and  is  more  often  due  to  stone  than  to  any  other  cause.  I  have 
seen  such  lipomata  w^hich  appeared  to  be  a  combination  of  a  dense  cicatricial 
perinephritis  with  much  fat;  they  have  surrounded  a  pyonephrotic  sac  in  which 
no  trace  of  kidney  structure  could  be  discovered,  and  always  contained  one 
or  more  stones.  The  extirpation  of  such  kidneys  is  by  no  means  easy,  and 
involves,  as  in  the  preceding  form,  unusual  difficulties  in  exposing  and  eon- 
trolling  the  pedicle.  Israel  called  attention  to  the  fact  that  when  such  a  lipoma 
is  develo])ed  in  the  hilum  of  the  organ  the  center  of  the  mass  almost  always 
incloses  a  stone,  or  that  a  calculus  lies  just  below  it  The  occurrence  of  these 
lipomatous  masses  is  of  diagnostic  importance,  since  they  are  readily  mistaken 
on  palpation  for  kidney  tumors,  and,  moreover,  their  presence  may  lead  to 
an  unnecessary  and  dangerous  operation,  since  they  are  sometimes  found  to 
contain  merely  the  innocent  remains  of  a  completely  disintegrated  kidney  and 
a  stone  or  two.  A  long  history  of  disease  of  the  kidney,  together  with  the 
prolonged  presence  of  the  tumor  and  absence  of  symptoms,  might  possibly  lead 
a  very  wise  surgeon  to  refrain  from  operating  upon  such  a  case. 

Third  Form — Perirenal  Suppuration  (Perinephric  Abscess,  Perinephritic  Ab- 
scess, Suppurative  Paranephritis). — Of  much  greater  diagnostic  interest  than 
either  of  the  iibovo  lesions  is  that  form  of  ]>(*rinepliritis  accom])anied  bv  the 
formation  of  ])us.  Tlic  causation  of  such  suppuration  has  already  been  dis- 
cussed. It  is  to  ])o  ])(}vi\o  in  mind  that  not  every  phlegmonous  inflammation 
in  the  loin  is  a  true  perinephric  abscess;  in  many  instances  of  infection  from 
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sources  other  than  the  kidney  itself,  the  abscess  or  phlegmon  cx'curs  in  the 
retroperitoneal  fat  and  connective  tissues,  the  fatty  ca})snl(»  of  the  kidney 
remaining  intact.  Yet,  for  diagnostic  purposes,  it  is  well  to  group  all  the 
eases  of  retroperitoneal  suppuration  in  the  loin  together,  since  in  many,  even 
after  operation,  the  exact  origin  remains  obscure.  It  is  certain  that  by  far 
the  largest  proportion  of  them  originate  in  the  kidney. 

Pathological  Anatomy. — Perirenal  suppuration  may  occur  in  one  of 
three  situations:  (1)  Between  the  capsula  propria  and  the  kidney  itself — a  rare 
occurrence,  which  presupposes  adhesion  betw^een  the  proper  kidney  capsule  and 
the  fatty  capsule,  and  inflammatory  infiltration  of  the  latter.  The  pus  may 
then  lie  between  the  kidney  and  these  agglutinated  layers;  in  rare  cases  such 
an  abscess  perforates  into  the  retroperitoneal  tissue.  (2)  Suppuration  of  the 
fatty  capsule  of  the  kidney.  (3)  Suppuration  of  the  retro})eritoneal  fatty  tissue 
in  the  kidney  region,  secondary  to  infection  of  the  kidney  or  its  fatty  capsule, 
or  due  to  a  wound,  or  to  the  spread  of  infection  from  a  distant  focus,  whether 
by  direct  extension  or  by  lymphatic  absorption. 

2.  Suppuration  of  the  Fatty  Capsule  Proper  of  the  Kidney, — Suppuration 
of  the  fatty  capsule  proper  of  the  kidney  may  involve  the  entire  mass  of  fat 
surrounding  the  kidney,  and  this  has  been  accompanied  in  a  small  number  of 
cases  by  necrosis  of  the  entire  organ.  More  commonly  but  a  portion  of  the 
capsule  is  involved ;  most  often  the  posterior  part — i.  e.,  that  part  lying  behind 
the  kidney,  between  it  and  the  abdominal  wall ;  less  commonly  by  the  capsule 
covering  either  pole;  and  least  often  the  portion  lying  in  front  of  the  kidney. 

According  to  the  portion  of  capsule  involved  the  abscess  tends  to  spread 
and  increase  in  size  in  one  of  several  directions.  When  the  posterior  portion 
is  the  seat  of  suppuration  the  abscess  forms  a  tumor  in  the  loin  with  the  kidney 
in  front  of  and  above  it,  and  tends  to  perforate  the  abdominal  parietes  poste- 
riorly between  the  last  rib  and  the  crest  of  the  ilium.  The  common  points 
being,  first,  just  below  the  twelfth  rib,  near  the  outer  border  of  the  latissimus 
dorsi,  and  in  front  of  the  outer  border  of  the  quadratus  lumborum.  Second, 
just  above  the  crest  of  the  ilium  in  Petit's  triangle.  After  reaching  the 
subcutaneous  tissues  the  abscess  spreads  superficially  beneath  the  skin  of 
the  back,  so  that  two  pus  sacs  are  formed,  connected  by  a  narrow  opening 
in  the  muscular  wall  of  the  belly.  In  some  cases  the  muscular  layers  of 
the  back  are  extensively  infiltrated  before  actual  perforation  occurs.  In  these 
cases  edema  of  the  skin  of  the  loin  and  slight  redness  may  be  noticed  before 
fluctuation  is  present,  together  with  a  resistant  boggy  ccmdition  of  the  entire 
loin.  If  the  pus  contains  much  blood  the  skin  may  be  tinged  brown,  yellow,  or 
light  mahogany  color,  from  imbibition  of  blood  pigment. 

When  the  fat  at  the  upper  pole  is  involved  the  pus  tends  to  accumulate 
heneath  the  diaphragm  on  the  left  side;  beneath  the  liver  on  the  right,  or  in 
some  cases  a  subphrenic  abscess  is  produced  on  that  side  also.  The  diaphragm 
itself  is  often  invaded,  and  thus  a  collection  of  pus  may  form  between  the 
diaphragm  and  the  diaphragmatic  pleura.   Adhesions  may  tlien  form  to  the  lung. 
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and  perforation  into  the  lung  with  evacuation  of  the  abscess  through  the 
bronchi — a  cure  is  possible  in  this  way  in  rare  cases.  More  commonly  septic 
pneumonia,  or  extensive  destruction  of  lung  tissue  causes  a  fatal  issue.  In 
other  cases  the  pleura  is  invaded  without  gross  perforation,  leading  to  a  fibrin- 
ous exudate,  a  serofibrinous  exudate,  or  a  purulent  exudate  in  the  pleural  sac 
(empyema).     (See  also  Subphrenic  Abscess.) 

When  the  lower  pole  is  involved  the  abscess  tends  rather  to  spread  do\vn- 
ward  along  the  sheath  of  the  psoas  muscle,  and  may  appear  below — above  Pou- 
part's  ligament,  or  even  reach  the  bottom  of  the  pelvis,  or  appear  on  the  but- 
tock through  the  sciatic  notch.  A  characteristic  lumbar  lordosis  with  flexion 
of  the  thigh  on  the  pelvis  will  then  be  produced;  sometimes  a  scoliosis;  some- 
times merely  rigidity  of  the  lumbar  spine.  When,  as  rarely  happens,  the  ante- 
rior portion  of  the  capsule  is  involved  (more  often  from  pressure  ulceration 
and  perforation  of  the  renal  pelvis  by  a  large  calculus  than  from  other  causes), 
the  abscess  tends  to  present  more  to  the  front,  crowding  the  kidney  backward, 
or  backward  and  upward.  Often  when  opening  these  abscesses,  notably  the 
last  two  types,  the  kidney  will  be  so  displaced  upward  that  it  is  very  difficult 
to  palpate  satisfactorily,  and  usually  remains  quite  out  of  sight.  In  any  of 
the  forms  descrilx^d  perforation  into  the  hollow  viscera  of  the  belly  is  possi- 
ble, most  often  into  one  of  the  flexures  of  the  colon;  rarely  into  the  stomach, 
the  urinary  bladder,  ureter,  vagina,  rectum.  While  these  accidents  are  all 
rather  rare,  perforation  into  the  thorax  and  lung  is  by  no  means  imcommon. 
Rupture  into  the  peritoneal  cavity  is  possible,  though  rare. 

Symptoms  and  Course  of  the  Disease — ^Diagnosis. — The  perinephric 
abscesses  secondary  to  suppurative  lesions  of  the  kidney  itself  will  have  l)een 
preceded  by  symptoms  referable  to  the  kidney,  of  a  more  or  less  marked  char- 
acter and  by  changes  in  the  urine,  unless  the  ureter  is  closed;  another  grouj), 
by  some  acute  infectious  disease;  another,  by  a  wound  or  injury  to  the  loin, 
etc. ;  another,  by  a  septic  condition  elsewhere  in  the  abdomen.  The  general 
symptoiiis  will  vary  a  good  deal,  according  to  the  virulence  of  the  bacteria  and 
to  the  various  local  and  general  precedent  conditions,  as  descril)ed  under 
Causation  and  Pathological  Anatomy. 

The  general  symptoms  are  tliose  of  a  more  or  less  acute  sepsis.  In  some 
cases  all  the  s\in])toms  of  acute  septic  intoxication  will  be  present — a  chill,  a 
rise  of  temperature,  an  aeeel(Tated  pulse-rate,  sweating,  nausea,  and  vomiting 
are  prominent  symptoms  at  tlie  begimiing  of  an  attack,  an  increased  leucocyte 
count,  with  relative  increase  of  the  j)olyniorphonuclear  cells  and  prostration. 
Obstinate  constipation  is  common  as  the  result  of  pressure  upon  the  colon. 
If  a  previous  disease  of  the  kidney,  a  contusion  or  w-ound  in  the  loin,  a  kidney 
sinus,  or  some  other  localized  process  in  the  vicinity  of  the  kidney  has  been 
present,  the  surgeon's  attention  will  l:e  called  to  the  kidney  region  at  once; 
though  it  may  l)e  by  no  means  easy  to  say  whether  the  inflammatory  process 
has  originated  within  or  around  the  organ.  In  other  acute  cases,  where  the 
previous  history  throws  no  light  on  the  origin  and  nature  of  the   process, 
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perinephric  suppuration  lias  often  been  mistaken  for  pneumonia,  pleurisy, 
and  notably  for  typhoid  fever.  In  other  cases  the  development  of  perirenal 
suppuration  is  slow  and  insidious;  septic  symptoms  may  be  slight  or  un- 
recc^ized  for  weeks,  and  the  condition  may  be  mistaken  for  a  number 
of  other  lesions — for  neuralgia,  for  disease  of  the  vcrtebnv,  or  even  of  the 
hip-joint. 

When  a  tumor  in  the  loin  has  been  recognized,  accompanied  by  pain  and 
tenderness  in  that  region  and  septic  symptoms  with  changes  in  the  urine,  the 
main  question  for  decision  will  be :  Is  the  disease  confined  to  the  kidney  itself 
or  is  it  perirenal?  If  when  first  seen  the  abscess  has  already  perforated  the 
muscular  wall  of  the  belly  at  the  common  site,  as  described  (namely,  above  the 
crest  of  the  ilium  or  just  below  the  last  rib),  the  ordinary  signs  presented  by 
subcutaneous  purulent  fluid  collections  wnll  be  present — fluctuation,  tender- 
ness, pain,  edema,  and  moderate  redness  of  the  skin.  The  aspirating  needle 
will  establish  the  diagnosis  of  abscess  at  once,  and  may  give  valuable  hints  as 
to  its  origin.  In  cases  of  rupture  of  the  kidney  with  extravasation  the  pus 
will  usually  be  mixed  with  blood  and  urine,  and  a  urinous  odor  will  often  be 
unmistakable,  and  the  same  may  be  true  of  other  conditions  in  which  the 
abscess  communicates  with  the  interior  of  the  kidney.  In  other  cases  a  fecal 
odor  will  indicate  infection  with  Bacillus  coli,  but  will  give  no  hint  as  to  the 
origin  of  the  process.  The  mere  presence  of  blood  in  the  pus  is  not  diagnostic 
of  a  renal  rupture,  since  any  retroperitoneal  abscess  may,  and  often  does,  con- 
tain a  good  deal  of  blood. 

Differential  Diagnosis. — When  seen  at  an  earlier  stage,  or  when  the 
al)scess  has  not  become  superficial  or  has  taken  some  other  route  in  its  exten- 
sion, a  differentiation  from  a  mere  enlargement  of  the  kidney  is  often  possible, 
and  will  depend  upon  the  following  data: 

A  perinephric  abscess  which  has  already  infiltrated  the  abdominal  wall 
usually  exhibits  superficial  tenderness,  whereas  an  inflammatory  tumor  of  the 
kidney  usually  exhibits  tenderness  only  on  fairly  deep  pressure.  The  tender- 
ness of  perinephric  abscess  is  most  marked  posteriorly  just  below  the  last 
rib;  the  tenderness  of  renal  suppuration  is  usually  most  marked  in  front;  yet 
the  absence  of  tenderness  will  not  exclude  the  presence  of  abscess  in  every  case, 
since,  in  the  more  chronic  forms,  the  abscess  may  take  weeks  to  develop,  and 
until  the  infiltration  involves  the  muscles  of  the  loin  tenderness  may  have  a 
diffuse  or  indefinite  localization,  or  may  be  slight  or  absent.  A  kidney  en- 
larged by  an  inflammatory  process  in  its  interior  has  a  rounded  or  oval  and 
sharply  marked  contour,  and  in  many  instances  exhibits  respiratory  mobility 
or  the  sign  known  as  hallottement — i.  e.,  bimanual  palpation — one  hand  on  the 
ahdomen  the  other  in  the  loin — permits  us  to  feel  some  passive  mobility  of 
the  mass  between  the  two  hands — i.  e.,  when  the  hand  in  the  loin  is  quickly 
and  forcibly  lifted  the  kidney  may  be  felt  to  rise  and  strike  the  abdominal 
hand.  A  perirenal  abscess  is  immobile  under  all  conditions,  and  its  boundaries 
are  less  sharply  defined,  the  resistance  fading  away  gradually  as  the  limits  of 
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the  inflaiiiniatory  infiltration  are  approached.  This  is  notably  true  of  th< 
abscesses  which  follow  the  psoas  sheath  downward;  in  these  another  sign 
often  present — fixation  of  the  lumbar  spine,  sometimes  with  lordosis^  oft 
with  scoliosis — concave  toward  the  affected  side,  therewith  flexion  of  t 
thigh  upon  the  pelvis,  all  other  motions  of  the  hip-joint,  except  extensii 
remaining  free  and  painless,  or  relatively  so,  thus  excluding  disease  of  t 
hip-joint 

The  distinction  between  disease  of  the  spinal  vertebrse  and  perirenal  si 
puration  may  sometimes  be  made  from  the  following  data :  Acute  osteomyeli 
of  the  spinal  vertebra?  is  exceedingly  rare,  and  is  accompanied  by  tenders 
over  the  affected  vertebra,  this  sign  being  absent  in  perirenal  abscess.  Tub 
culous  disease  of  the  vertebra;  is  much  slower  in  development  than  perineph: 
abscess,  is  not  attended  by  septic  symptoms,  and  is  after  a  time  accompani 
by  a  kyphos.  Tenderness  over  the  affected  vertebra?  is  present  A  very  imp 
tant  point  in  the  diagnosis  is  the  presence  of  changes  in  the  urine,  not  nee 
sarily  very  marked.  Repeated  examinations  of  the  centrifuged  urine  shot 
be  made,  pus  and  blood  cells  and  casts  should  be  sought  for,  and,  if  foui 
especially  if  the  patient  at  the  beginning  of  the  attack  has  had  pain  in  1 
loin,  radiating  downward  along  the  ureter,  and  if  nausea  and  vomiting  hi 
been  repeated  upon  successive  days,  the  renal  origin  of  tlie  process  is  exce 
ingly  probable. 

If  disease  is  upon  the  right  side  the  local  signs  of  appendicitis  should 
sought  for  and  carefully  excluded.  It  should  be  borne  in  mind  that  subphrei 
abscess,  suppuration  of  retroperitoneal  lymph  nodes  in  the  vicinity  of  the  k 
ney,  together  with  phlegmonous  inflammation  of  the  retroperitoneal  fat  of  1 
loin,  and  abscess  of  the  liver,  are  by  no  means  rare  complications  of  suppu 
tive,  gangrenous,  and  perforative  appendicitis. 

In  the  cases  seen  at  a  time  when  no  palpable  mass  in  the  loin  is  disc< 
erable,  the  existence  of  pain  in  that  region  will  lead  to  examination  of  t 
thorax.  In  some  cases  it  will  be  noticed  that  the  ribs  move  less  during  r 
piration  upon  that  side ;  slight  lateral  bulging  of  the  ribs  may  also  be  presei 
Auscultation  may  reveal  a  dry  pleurisy,  or  effusion  into  the  pleura,  nsual 
of  limited  extent,  and  the  severity  of  the  illness,  together  with  the  abser 
of  expectoration  and  marked  cough,  will  lead  to  the  conclusion  that  the  aff< 
tion  of  the  ])leura  is  probably  a  secondary  process.  The  introduction  of 
aspirating  needle  Ix^tAvoen  the  last  two  ribs  may  then  clear  up  the  diagnr> 
by  showing  the  presence  of  pus.  (For  further  details,  see  Diagnosis  of  Si 
phrenic  Abscess.) 

The  modern  methods — Widal's  reaction,  etc. — should  permit  the  surge 
to  exclude  typhoid  fever  after  a  week  or  more.  In  all  cases  a  disturbai 
in  the  leucocyte  count,  more  or  less  marked,  will  be  a  valuable  aid  in  confirm 
or  excluding  a  suppurative  lesion.  In  those  cases  of  perirenal  suppuratr 
not  directly  connected  with  the  kidney,  a  history  of  a  precedent  focus  of  » 
puration  somewliere  in  the  body,  even  tliough  small  in  size,  should  be  soxii 
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for,  and  may  give  a  valuable  hint.  The  genital  apparatus  of  males  and  females, 
the  rectum,  and  the  lower  extremities,  should  be  examined  as  possible  sources 
of  infection.  There  will  remain  cases,  notably  those  developing  slowly  and 
without  much  pain  or  marked  septic  symptoms,  which  will  puzzle  even  careful 
surgeons  for  weeks,  and  where  no  diagnosis  will  be  made  until  a  palpable  mass 
is  discovered  and  incised. 


CHAPTER   XVIII 
NEPHROLITHIASIS,  RENAL  CALCULUS,  KIDNEY  STONE 

According  to  their  occurrence,  we  may  divide  renal  calculi  into  t^i 
groups:  Primary,  when  the  stone  is  formed  in  a  previously  healthy  kidney 
and  secondary,  when  the  stone  formation  occurs  as  a  result  of  disease  alrea^ 
existent  in  the  organ. 

From  the  diagnostic  point  of  view  the  primary  calculi  are  of  greater  J^^ 
terest. 

In  the  second  class  the  disease  of  the  organ  itself  usually  forms  the  fore- 
ground of  tlie  picture,  in  which  the  signs  and  symptoms  due  to  the  presenr* 
of  stone  are  more  or  less  completely  lost  to  view,  except  in  those  cases  in  whirh 
the  stone  causes  temporary  or  permanent  obstruction  to  the  passage  of  fluids 
from  the  ureter  to  the  bladder. 

In  their  chemical  composition  kidney  stones  may  be  classed  in  several 
groups.  Commonly,  uric  acid  and  oxalate  of  lime  stones  are  grouped  to- 
gether. 

The  stones,  consisting  chiefly  of  alkalies  and  the  salts  of  the  alkaline  earths, 
form  a  second  group. 

The  cystin,  xanthin,  and  indigo  stones  form  a  third. 

This  grouping  is  more  or  less  artificial,  inasmuch  as  stones  consisting  of  a 
single  ingredient  are  quite  rare,  and  we  usually  find  that  several  ingredients 
are  mixed  in  varying  proportions.  The  mixture  may  be,  and  usually  is,  an 
intimate  one;  or,  on  the  other  hand,  the  different  ingredients  may  be  arranged 
more  or  less  regularly  in  concentric  layers,  each  layer  consisting  of  a  single 
ingredient  or  of  several  ingredients.  This  mixture  is  found  in  the  majority 
of  primary  as  well  as  of  secondary  calculi. 

The  designation  of  stones  as  stones  of  calcium  oxalate  or  stones  of  uric 
acid,  for  example,  usually  indicates  merely  that  this  or  that  ingredient  pre- 
dominates. Stones  of  nearly  chemically  pure  oxalate  of  lime,  uric  acid,  cystin, 
or  other  ingredient  are  occasionally  found,  it  is  true,  but  their  occurrence  is  the 
exception  rather  than  the  rule. 

Henry  Morris  gives  the  following  figures,  derived  from  73  published  cases, 
in  regard  to  the  relative  frequency  of  occurrence  of  different  types  of  kiduey 
stones : 

464 
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Calcium  oxalate 44      per  cent. 

Uric  acid 22      per  cent 

Phosphatic    16.8  per  cent. 

Mixed    14      per  cent 

Calcium  carbonate  and  ) 

rt    ..  f rare. 

Cystm  ) 

James  Israel,  among  49  cases  of  primary  renal  calculi  in  his  own  practice, 
found  21  stones  of  phosphates  and  carbonates;  10  uric  acid  and  uric-acid  salts; 
U»  oxalates.  Uric  acid  and  urates  constituted  20.4  per  cent;  1  xanthin;  1 
sulphur. 

A  careful  perusal,  however,  of  the  case  histories  published  in  Professor 
Israel's  work  shows  that  a  chemical  analysis  was  made  of  the  stones  removed 
in  most  of  his  cases,  and  that  the  stones  containing  uric  acid  and  urates  alone 
without  oxalate  of  lime  or  the  phosphates  and  carbonates  of  the  alkaline  earths 
in  considerable  quantities  were  quite  the  exception — for  example,  of  stones 
removed  from  74  cases,  including  both  primary  and  secondary  calculi,  26 
consisted  partly  of  oxalate  of  lime;  31  contained  a  considerable  proportion  of 
phosphates;  in  9  the  character  of  the  stone  is  not  specifically  stated,  but  the 
history  of  the  cases  would  indicate  that  these  were  phosphatic  stones,  or  at 
least  contained  a  considerable  proportion  of  phosphates.  One  stone  consisted 
chiefly  of  sulphur  and  1  of  xanthin.  The  pure  uric-acid  and  urate  stones 
numbered  6 — that  is  to  say,  eight  per  cent  of  the  entire  number. 

In  order  to  conduct  certain  experiments  in  regard  to  the  detection  of  renal 
calculi,  by  means  of  the  X-rays,  I  collected  a  considerable  number  of  cal- 
culi from  different  sources,  from  surgeons  of  my  acquaintance  and  from 
museums. 

I  chose  only  such  calculi  as  were  believed  to  consist  solely  or  chiefly  of 
uric  acid.  Upon  having  these  calculi  subjected  to  chemical  analysis,  out  of 
20  stones  acquired  from  various  sources,  but  1  was  found  to  consist  of  uric 
acid  or  its  salts  in  what  might  be  fairly  called  a  pure  state.  The  others  con- 
tained a  variable  quantity  of  oxalate  of  lime  or  of  phosphates. 

(For  the  bearing  of  these  oba^ervations  upon  the  X-ray  diagnosis  of  kidney 
^tone,  see  X-rays.) 

I  do  not  believe  it  possible  to  detect  pure  uric-acid  calculi  by  means  of 
tW  X-rays.  Theoretically,  it  is  generally  assumed  that  for  the  formation  of 
stone  an  organic  nucleus  is  necessary,  but  it  is  evident  that  such  a  nucleus 
^ay  consist  of  a  single  degenerated  blood  cell  or  the  minutest  fragment  of 

UiUCUS. 

An  unduly  concentrated  urine  is  supposed  to  favor  the  production  of  cal- 
culus, and  urine  containing  an  excess  of  a  variety  of  ingredients  may  be  as- 
sumed to  be  a  condition  favorable  for  the  precipitation  of  such  ingredients. 

The  disease  appears  to  be  slightly  more  common  in  men  than  in  women, 
aud  climatic  conditions  and  qualities  of  drinking  water  appear  in  certain  not 
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entirely  evident  ways  to  favor  the  condition*     In  general,  defective  metnliolism 
{toui  any  cause  seems  strongly  to  predispose  to  renal  ealenlus. 

Mode  of  life,  apparently,  has  srniie  influenee;  a  sedentary  life^  a  nitrogenous 
diet,  and  the  nse  o{  alcohol  seem  in  some  eases  to  determine  the  formation  of 
calcuhis.  On  the  other  hand,  among  the  jieople  who  subsist  chiefly  upon  carbo- 
hydrates and  who  live  and  work  vigorously  out  of  doors,  renal  calculus  is  com- 
mon enough. 

In  by  far  the  largest  proportion  of  vi\i^'»  the  formation  of  reual  calculus 
takes  place  in  the  renal  pelvis  or  one  of  the  calices. 

The  oecurrenee  of  kidney  stoue  in  the  ]iareneliyuia  of  the  organ  belongs  to 
the  surgical  raritic^s;  a  few  such  cases  only  have  l>een  rejMirted. 

In  size  and  shape  the  greatest  diversity  exists.  The  stones  may  he  minute, 
constituting  the  condition  known  as  gravel,  or,  in  certain  instances,   a  stone 

or  stones  weighing 
several  ounces  have 
been  rcuu>vetl  from 
the  kidney. 

The  stones  niay  he 
rountled  »>r  Irregular 
ill  shiij^,  or  may 
form  a  complete  cast 
of  the  dilated  pelvis, 
calices,  and  begin- 
Ding  of  the  ureter. 

The  X-rays  have 
clemfinstrated    lliat    a 
1  a  rge  r    pr i  t  pu  r t  i  on   of 
stones   than   u*as   for- 
merly  supposed   pass 
out  of   the   pelvis   of 
tlie  kidney   and   find 
their  way  downward, 
to  lodge  in  the  intra- 
j*idvic  portion  of  the 
ureter;  thus  LeonanJ 
found  that  among  '^0 
cases    in    which    I  he 
diagnosis     of     stone 
was  made  hy  means  of  the  X-rays,  the  stones  cHrupied  the  ureter  in  19  e^m^ 
Changes  Produced  in  the  Kidney  by  the  Presence  of  Stones.^The  changes 
produced  in  the  kidney  hy  the  presence  of  stones  in  the  f)elvis  or  in  the  un*ter 
depend  upon  a  variety  of  conditions. 

An  important  distinction  is  to  he  drawn  hctwt^ert  the  cases  in  which  the 
kidney  remains  in  an  aseptic  condition  and  those  in  which  infection  occurs. 


Fig,  12fia. 


-X-RAlr   PiCTlTRE   Ur  XHE   AtTTHOH   OF   Dli.   ElIOT^S  CaSE  OP 

Stone  in  the  KruNEV. 
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So  lon^  as  no  infect  Inn  takes  place  the  clningrs  eonsi^^t  in  an  interstitial 
Qppliriti^  ami  a  fattj  nr  hvpM'jitit.stie  cluuigc  in  die  tibreus  an<l  fatty  capsules 
of  tlie  organ. 

If  tJie  nrpter  V>eeonies  obsfnietod  the  kidnevs  uiay  snffer  in  two  ways.  Tn 
case  the  obstnictive  process  is  gnidnal  the  jxr^lvis  of  the  kidney  may  bceonie 


KiG.  1266. — Renai.  Oaicitiats.  Weight,  21:742  graTiis.  Compo^itjon.  ronter — nxiilAtc  of  llmr;  i>rri- 
pJierv — earthy  phu^phates.  X-ray  by  the  aiitlior  ^howu  in  preceding  figure.  (C&se  of  Dr.  Ells- 
«t>rtk  EUotr  Jr.) 


diktecl,  and  the  kidney  itself  may  be  changed  into  n  thin-Avalled  sae,  with  dis- 
apppB ranee,  partial  or  eoinplete,  of  the  proper  secretory  and  excretory  sub- 
stance— the  eondiiioTi,  namely,  of  hydronei>hrosis. 

Sudden  and  complete  ocehision  of  tlie  ureter,  which  j>ersists,  leads  ni^t  to 
tlilatation,  lnit  to  atrophy  of  the  kidney.  The  kidney  lie  comes  converted  into 
a  dense  n»as^  of  fibrous  tissne  coutnining  much  fat,  from  wliicli  the  kidney 
siiktanee  disappears. 

Incase  infeetifni  occurs^  tJie  various  phenomena  of  pyelitis,  pyehmejdiriiis, 
infected  hydroue]>lirosis,  absct^ss  of  tlie  kidney,  or  pynnephroHis  are  prndueed. 

An  extension  of  the  infectious  process  l)eyon<l  the  kidney  itself  results  in 
perinephritis  and  in  abscess  in  the  neighlK»rhood  of  the  kidney. 

In  certain  rare  casi»s  presstire  necrosis  caused  by  the  stone  may  lead  to 
perforation  of  the  renal  pehns  or  parenchviTia,  with  the  production  nf  areas  of 
^anulution  tissue  in  the  frerinepthritic  structures;  and,  in  the  absence  of  infec- 
tion, this  condition  may  exist  withi>ut  tlie  formation  of  pus. 

Symptoms  of  Calculus  Formation.— The  symptoms  and  physical  signs  of 
calculus  formatiim  may  he  considered  under  si^^eral  heads: 

L  Subjective  symptoms, 

2,  Changes  in  the  urine, 

3»  The  physical  signs  to  he  recognized  by  palpation. 

4.  The  evidence  to  be  derived  from  the  cystoscope,  ureteral  catheter,  and 
Wtteral  sound. 

5.  The  evidence  to  be  deri%^ed  from  X-ray  examinations. 

ScBJECTiVE  Symptoms.— The  subjective  symptoms  of  kidney  stones  as 
well  as  of  stone  in  the  ureter  consist  of  pain  and  of  disturbances  of  urination. 
The  pains  may  be  broadly  said  to  consist  of  sudden  severe  attacks  of  pain  of 
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longer  or  shorter  duration,  and  of  more  or  less  constant,  though  usually  inter- 
mittent, pain  of  a  less  severe  character.  The  severe  attacks  of  pain  are  often 
spoken  of  as  attacks  of  kidney  colic. 

The  typical  kidney  colic  is  characterized  by  a  sudden  onset,  and  is  of 
excruciating  character ;  it  is  felt  in  the  kidney  region  affected,  along  the  course 
of  the  ureter,  sometimes  in  the  bladder,  the  testes,  and  external  g?nital8.  The 
pain  may  also  radiate  upward  into  the  shoulder  or  down  the  thigh  along  tlie 
distribution  of  the  anterior  crural  nerve.  The  pain  is  sometimes  accompa- 
nied by  vomiting,  great  prostration,  sweating,  by  a  constant  desire  to  urinate, 
and  in  some  cases  by  general  convulsions.  The  attack  may  last  for  a  few 
minutes,  for  hours,  or  for  several  days.  The  pain  generally  subsides  suddenly, 
leaving  the  individual  quite  free  from  discomfort. 

This  typical  history  of  an  attack  of  rc^al  colic  is,  clinically,  the  exception 
rather  than  the  rule.  Any  one  of  the  characteristic  symptoms  may  be  absent 
The  pain  may  be  referred  in  such  a  manner  as  to  lead  to  suspicion  of  disease 
of  a  different  character.  The  symptoms  may  point  to  acute  gastro-intestinal 
disturbance.  The  pain  may  closely  resemble  an  attack  of  biliary  colic.  If  the 
pain  is  localized  in  the  epigastrium,  is  a  general  abdominal  pain,  or  is  felt 
chiefly  on  the  right  side  of  the  abdomen,  low  down,  it  may  be  mistaken  for  dis- 
ease of  the  appendix. 

There  are  numerous  instances  in  which  kidney  stone  has  been  mista!:en 
for  scoliosis  and  for  tuberculous  disease  of  the  bodies  of  the  vertebne. 

It  is  also  to  be  remembered  that  a  number  of  conditions,  other  than  stone, 
affecting  the  kidney  may  give  rise  to  precisely  the  same  train  of  symptoms. 

The  invasion  of  the  kidney  structure  with  tuberculosis,  w^ith  its  accom- 
panying congestion  and  tension  of  the  kidney  capsule,  may  produce  identical 
symptoms,  and  be  accompanied  by  characteristic  hematuria. 

A  new  growth  into  which  a  hemorrhage  takes  place  may  exactly  simulate 
a  renal  colic. 

It  is  asserted  by  several  authorities  on  the  subject,  although  denied  by 
others,  that  the  pain  may  be  located  upon  the  opposite  side  of  the  body,  ily 
own  observation  supports  the  affirmative  view. 

Hemorrhagic  pyelitis  may  give  rise  to  symptoms  precisely  the  same. 

Kinks  in  the  ureter,  in  cases  of  movable  kidney,  may  give  rise  to  similar 
attacks. 

^  In  general,  any  condition  which  produces  a  sudden  increase  in  the  intra- 
capsular tension  of  the  kidney  or  which  obstructs  the  ureter  may  accurately 
simulate  an  attack  of  renal  colic,  an  intra-abdominal  tumor,  or  an  aneurism — 
by  pressure,  for  example. 

There  remain  to  be  considered  the  very  large  group  of  cases  in  which 
the  stone  remains,  so  to  speak,  quiescent,  giving  rise  to  no  symptoms  at  all, 
or  at  most  to  a  slight  amount  of  discomfort  from  time  to  time,  or  to  symptoms 
hardly  to  be  differentiated  from  those  of  ordinary  functional  gastro-intestinal 
disturbance. 
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In  another  class  of  cases  the  typical  symptoms  of  renal  colic  are  entirely 
wanting,  and  the  patient  may  suffer  from  constant  or  intermittent  pain,  some- 
times referred  to  the  region  of  the  kidney,  often  to  the  bladder,  and  not  infre- 
quently to  distant  parts  of  the  body,  as,  for  instance,  the  sole  of  the  foot 

A  large  number  of  these  cases  are  treated  for  bladder  disturbance,  none  of 
the  symptoms  being  referred  to  the  kidney. 

Calculous  Anuria. — A  patient  who  suffers  from  kidney  stone  may  suddenly 
be  seized  with  suppression  of  urine.  If  the  other  kidney  is  absent,  destroyed,  or 
seriously  diseased,  or  if  both  ureters  are  obstructed  at  the  same  time,  the  con- 
dition will  usually  end  in  death  in  a  few  days,  unless  relieved  by  operative 
removal  of  the  stone  obstructing  the  ureter,  or  unless,  as  sometimes  happens, 
the  obstruction  is  partly  or  entirely  overcome  by  natural  means. 

If  the  other  kidney  is  sound  it  usually  continues  its  function.  Sometimes 
a  reflex  anuria,  usually  of  a  temporary  character,  may  occur  in  this  sound  kid- 
ney also.  In  fact,  it  is  probable  that  such  reflex  anuria  in  a  sound  kidney  rarely 
if  ever  endures  to  a  fatal  issue. 

The  symptoms  of  the  onset  of  urinary  suppression  from  calculus  differ  to 
some  extent  from  the  ordinary  symptoms  of  uremia. 

At  the  beginning  there  is  usually  pain,  referred  to  the  kidney  repjion  or 
to  the  lumbar  region,  and  down  the  course  of  the  ureter.  The  pain  may  last 
throughout  the  attack,  or  more  often  will  subside  after  hours  or  days. 

Many  of  the  symptoms  may  be  referred  to  the  bladder,  as  in  an  ordinary 
attack  of  renal  colic 

When  the  obstruction  is  absolute,  no  urine  may  be  passed  after  the  begin- 
ning of  the  attack.  If  incomplete  or  intermittent,  oliguria  may  alternate  with 
polyuria.  These  are  the  cases  in  which  hydronephrosis  develops.  The  sup- 
pression is  rarely  so  absolute  as  in  ordinary  cases  of  uremia,  and,  usually, 
small  amounts  of  urine  of  low  specific  gravity  will  be  voided,  even  though  the 
case  is  to  end  fatally. 

In  case  the  useful  kidney  is  hydroneplirotic  a  certain  tolerance  appears 
to  be  established ;  and  even  if  the  obstruction  is  not  overcome,  death  may  be 
delayed  for  many  days. 

When  uremic  symptoms  develop,  they  resemble  those  accompanying  other 
forms  of  suppression,  except  that  vomiting  is  more  common  and  diarrhea 
less  so. 

Changes  in  the  Urine. — The  evidences  furnished  by  the  urine  are  valu- 
able, although  there  are  no  data  to  be  obtained  from  the  urine,  which  enable 
us  to  make  a  certain  diagnosis  of  kidney  stone. 

The  urine  may  be  entirely  free  from  abnormal  ingredients. 
In  certain  cases  the  examination  of  the  urine  suggests  merely  a  hyperemia 
of  the  kidney. 

The  urine  frequently  contains  blood  in  small  amount,  constantly  or  only 
at  intervals. 

The  blood  in  many  cases  is  only  discoverable  under  the  microscope.     There 
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will  sometimes  be  a  quantity  of  albumin  present  in  the  urine,  slightly  in  excess 
of  the  amount  of  blood  or  of  the  number  of  pus  cells,  if  such  are  present 

Sharp,  and  even  dangerous,  hemorrhage  may  occur,  but  such  cases  are  the 
exception. 

The  type  of  bleeding  which  furnishes  us  with  the  strongest  evidence  of  the 
presence  of  calculus  is  small  in  amount  and  frequently  microscopic. 

The  number  of  blood  cells  present  in  the  urine  is  often  increased  by  mus- 
cular exertion,  and  entirely  disappears  when  the  individual  is  kept  quiet. 

When  the  hemorrhage  is  coincident  with  an  attack  of  renal  colic  the  bleed- 
ing usually  continues  for  hours  or  days  after  the  colic  has  subsided. 

Blood  easts  of  the  renal  tubules  do  not  occur,  nor  are  blood  casts  of  the 
ureter  at  all  common. 

When  the  hemorrhage  is  severe,  we  must  depend  upon  other  physical  signs 
and  symptoms  to  exclude' the  presence  of  a  malignant  growth,  an  invasion  of 
the  kidney  with  tuberculosis,  or  the  presence  of  a  hemorrhagic  pyelitis. 

A  moderate  increase  in  the  number  of  leucocytes  contained  in  the  urine, 
or  even  a  mild  catarrhal  pyelitis,  may  exist  without  infection. 

In  the  absence  of  lesions  of  the  lower  geni  to-urinary  tract,  the  presen^^e 
of  a  small  quantity  of  blood,  a  trace  of  albumin,  a  moderate  number  of  leuco- 
cytes in  the  urine  is,  when  combined  with  attacks  of  renal  pain,  in  the  absence 
of  tubercle  bacilli  and  failure  to  appreciate  a  notable  enlargement  of  the  kid- 
ney on  palpation,  and  especially  if  there  is  a  previous  history  of  the  passage  of 
calculi,  strong  presumptive  evidence  of  the  presence  of  stone. 

When  infection  of  the  kidney  has  taken  place  and  the  urine  is  loaded  with 
the  products  of  inflammation,  it  is  scarcely  possible  by  urinary  analysis  to  say 
whether  the  primary  cause  of  the  trouble  is  stone  or  some  originally  infectious 
process;  indeed,  a  stone  or  stones  are  often  found  in  the  pelves  of  pyonephrotic 
kidneys,  apparently  as  a  secondary  condition  to  the  suppurative  nephritis,  and 
also  in  tuberculous  kidneys  in  which  secondary  purulent  infection  has  occurred, 
stone  is  not  vers-  rare. 

These  secondary  cases  of  renal  calculus  present  themselves  to  us  more  com- 
monly as  cases  of  pyonephrosis,  perinephritic  abscess,  or  other  serious  destruc- 
tive lesion  of  the  kidney,  in  which  the  stone  plays  a  subordinate  role  from  a 
pathological  as  well  as  from  a  diagnostic  point  of  view. 

In  those  cases  of  primary  calculus  where  infection  occurs,  a  series  of  signs 
and  symptoms  are  exhibited,  complex  in  character,  and  due  in  ])art  to  the  pres- 
ence of  stone ;  either  set  of  signs  and  symptoms  may  predominate  in  any  variety 
of  prominence. 

Physical  Signs  and  Symptoms  to  be  Observed  by  Palpation. — Mani- 
festly, the  only  positive  signs  of  the  presence  of  kidney  stone  discoverable  by 
palpation  are  the  actual  appreciation  of  the  stone  under  the  examining  fingers 
or  a  sensation  of  grating  obtained  by  moving  one  stone  upon  another. 

Such  signs  are  rarely  observed,  and.  only  in  cases  presenting  stones  of  un- 
usual size  or  in  the  persons  of  individuals  unusually  flabby  and  with  thin 
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abdominal  walls.  Such  cases  must  of  necessity  belong  to  the  surgical  rarities, 
and  although  occasionally  observed  and  reported  by  surgeons,  these  signs  can 
scarcely  constitute  a  common  means  of  diagnosis. 

A  physical  sign  to  which  many  surgeons  have  attached  much  importance 
is  the  occurrence  of  pain  elicited  by  a  light,  quick  blow  upon  the  last  rib  of  the 
affected  side,  or  localized  tenderness  on  pressure  just  below  the  last  rib.  In 
the  absence  of  pronounced  changes  in  the  urine  and  of  other  signs  of  serious 
deorganization  of  the  kidney,  this  sign  is  often  given  a  high  diagnostic  value, 
when  taken  in  connection  with  subjective  symptoms,  such  as  commonly  accom- 
pany the  presence  of  a  stone  in  the  kidney. 

Since  the  presence  of  a  stone  in  the  renal  pelvis  is  not  incompatible  with 
a  kidney  normal  in  size,  shape,  and  position,  the  existence  of  a  tumor  of  any 
description  corresponding  to  the  situation  of  the  kidney,  or  the  absence  of  such 
a  tumor,  is  not  necessarily  significant  of  the  presence,  or,  on  the  other  hand, 
of  the  abs^ce,  of  stone. 

Stone  impacted  in  the  lower  end  of  the  ureter  may  occasionally  be  felt  per 
rectum  or  per  vaginam. 

The  Cystoscope  and  Ureteral  Catheter. — The  cystoscope  and  ureteral 
catheter  sometimes  afford  useful  aid.  A  stone  projecting  through  the  opening 
of  the  ureter  into  the  bladder  can  be  seen  through  the  cystoscope. 

The  ureteral  catheter,  when  passed  into  the  ureter,  may  meet  with  obstruc- 
tion, and  such  obstruction  may  be  due  to  stone. 

A  positive  diagnosis  even  is  possible,  and  has  been  made  by  inserting  a  wax- 
coated  bougie  into  the  ureter.  The  bougie  coming  in  ccmtact  with  the  stone 
>ya8  moved  back  and  forth,  and  scratch  marks  were  found  upon  the  surface 
of  the  wax,  thus  showing  the  presence  of  some  hard,  rough  substance  (Kelly). 

The  general  conclusion  must,  then,  be  drawn,  that  in  by  far  the  largest 

proportion  of  cases  no  positive  diagnosis  of  renal  calculus  can  be  made  by  the 

ordinary  methods  of  examination.     In  many  cases  the  operative  exposure  and 

examination  of  the  kidney  is  necessary.     (See  X-rays  in  Surgical  Diagnosis, 

Renal  Calculus.) 


CHAPTER   XIX 
TUMORS  OF  THE  KIDNEY 

A  GREAT  variety  of  tumors  occur  in  the  kidney.  Some  of  them  consist  of 
structures  belonging  to  the  connective-tissue  group,  others  are  of  the  epithelial 
type,  and  certain  kidney  growths  exhibit  the  characters  of  both  these  types  of 
tissue;  though  all  kidney  tumors  appear  to  be  of  mesoblastic  origin.  A  very 
interesting  group  of  tumors  arise  from  congenitally  misplaced  portions  of  the 
suprarenal  capsules,  or  adrenals,  as  they  are  sometimes  called,  and  still  others 
from  vestiges  of  the  mesonephros  or  Wolffian  body.  The  fatty  capsule  of  the 
kidney  may  also  be  the  seat  of  tumor  formation. 

The  connective-tissue  tumors  occurring  in  the  kidney  or  its  capsule  are: 
Lipoma,  fibroma,  enchondroma,  osteoma,  angioma,  lymphangioma,  sarcoma, 
angiosarcoma,  endothelioma,  perithelioma,  or  perivascular  angiosarcoma,  and 
combinations  of  these  various  types.  The  epithelial  tumors  of  the  kidney  are: 
Adenoma,  cysto-adenoma,  adeno-carcinoma,  carcinoma.  A  peculiar  and  inter- 
esting tumor  in  a  class  by  itself  is  the  so-called  hypernephroma — so  named  by 
Birch-IIirschfeld  in  1896,  although  previously  described  by  Grawitz  in  1883. 
These  tumors  originate  in  the  kidney  from  displaced  portions  of  the  adrenal 
body,  or  in  the  normally  placed  adrenal  body  itself.  Some  of  them  are  very 
malignant;  genetically  the  malignant  forms  are  to  be  classed  with  the  sarcom- 
ata, though  portions  of  certain  hypernephromata  resemble  carcinoma  and  ade- 
noma in  structure. 

Another  group  of  peculiar  tumors  occur  in  the  kidney;  they  are  known  as 
embryonal  adeno-sarcomata,  teratoniata,  mixed  tumors  of  the  kidney.  Other 
enlargements  of  the  kidney  occur  which,  though  not  properly  classed  with  true 
tumors,  will  be  described  in  this  section;  they  are:  Solitary  cysts  of  the  kidney, 
polycystic  degeneration  of  the  kidney  and  parasitic  cysts  (echinococcus). 

General  and  Special  Characters  of  Kidney  Tumors. — The  important  tumors  of 
the  kidney  occur  for  the  most  part  during  tw^o  distinct  periods  of  life — namely, 
in  infancy,  including  early  childhood,  and  after  the  fortieth  year  of  life.  It  is 
to  be  noted  that  tuberculosis  of  the  kidney  occurs  most  often  between  the  twen- 
tieth and  fortieth  years,  and  rather  rarely  either  earlier  or  later,  a  fact  worth 
bearing  in  mind,  since,  with  the  exception  of  the  embryonal  adeno-sarcomata 
of  infants,  the  malignant  tumors  of  the  kidney  are  commonly  attended  by 
hematuria;  indeed,  this  symptom  is  the  one  which  most  often  first  attracts  the 
patient's  attention,  and,  as  has  been  pointed  out,  an  attack  of  hematuria  is  not 

an  infrequent  incident  in  early  tuberculosis  of  the  kidney. 
472 
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Malignant  tumors  of  the  kidney  are  twice  as  frequent  in  men  as  in  wopien ; 
among  women,  however,  a  larger  proportion  of  the  eases  of  malignant  new. 
growth  seek  medical  aid  at  a  time  when  the  tumors  have  ceased  to  be  operable 
than  is  the  case  among  men.  This  was  noted  especially  by  James  Israel,  and 
is  explained  by  him  on  the  ground  that  in  women,  especially  such  as  have 
borne  children,  the  abdominal  walls  are  relaxed,  and  the  belly  may  contain 
a  considerable  tumor  mass  without  discomfort.  In  men,  on  the  other  hand, 
the  belly  wall  is  more  rigid,  less  readily  distended ;  they  are,  therefore,  more 
apt  to  have  pressure  symptoms  from  a  tumor  of  moderate  size ;  moreover,  hema- 
turia, one  of  the  most  constant  symptoms  of  malignant  tumors  of  the  kidney, 
attracts  but  little  attention  among  women,  and  is  commonly  referred  by  them 
to  a  regular  or  irregular  menstrual  source,  whereas  among  ipen  hematuria  is 
a  very  alarming  symptom  indeed.  Thus,  J.  Israel  saw,  among  68  cases  of 
malignant  tumor  of  the  kidney,  45  males  and  23  females ;  9,  or  20  per  cent, 
of  the  males  were  inoperable;  11,  or  48  per  cent,  of  the  females. 

Oeneral  Prognosis  of  Malignant  Tiunors  of  the  Kidney. — ^The  general  prog- 
nosis of  malignant  tumors  of  the  kidney  is  exceedingly  bad,  largely  owing  to 
the  fact  that  the  growths  are  rarely  recognized  until  they  have  reached  a  con- 
siderable size  and  have  either  invaded  neighboring  structures  or  have  formed 
metastases,  rendering  a  radical  cure  almost  impossible. 

A  consideration  of  some  cases  >vhich  I  saw  in  the  Roosevelt  Hospital,  1890- 
1900,  and  of  others  operated  upon  in  the  New  York  Hospital  by  several  mem- 
bers of  the  attending  staff  since  1900-1908,  is  of  interest  in  this  connection. 
The  Roosevelt  Hospital  cases  of  which  I  have  record  numbered  6,  and  did  not 
include  cases  manifestly  inoperable  upon  physical  examination.  The  New  York 
Hospital  cases  numbered  14.  Of  the  20  cases,  10  were  males,  10  were  females. 
The  cases  fall  into  two  groups  in  reference  to  age — 5  were  children  aged  two, 
two  and  a  half,  three  and  a  half,  seven,  and  ten  years  respectively ;  the  remain- 
ing 15  were  persons  whose  average  age  was  forty-five  years.  Of  the  5  children 
the  tnmors  had  the  following  characters : 

Round-celled  sarcoma   1 

Mixed   tumor — embryonal   adeno-myochondrosarcoma 2 

Mixed  tumor,  probably  involving  both  halves  of  a  horseshoe 

kidney    1 

Mixed-celled  sarcoma    1 

Among  the  14  adults  the  characters  of  the  tumors  were  as  follows : 

Carcinoma    4 

Cysto-sarcoma 1 

Adeno-sarcoma 3 

Sarcoma   3 

Hypernephroma 3 

Unknown  character,  no  operation 1 
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Among  the  20  cases,  upon  6  an  exploratory  operation  was  done,  the  tumor 
exposed  and  found  inoperable  on  account  of  involvement  of  other  structures. 
Upon  2  recurrent  cases,  the  presence  of  glandular  involvement  or  of  meta- 
static tumors  or  of  secondary  tumors  scattered  through  the  belly  prevented 
any  attempt  at  removal.  Upon  12  nephrectomy  was  done;  6  of  these  died 
as  the  immediate  result  of  the  operation.  Two  lived  three  months  and  died 
of  rapidly  growing  recurrences.  One  lived  a  year  and  died  with  a  very  exten- 
sive recurrence.  Two  left  the  hospital  w^ell ;  their  fate  is  at  present  unknown  to 
me.  In  only  2  cases  did  the  conditions  appear  favorable  for  cure  at  the  tinie 
the  kidney  was  removed;  both  w^ere  cases  of  hypernephroma.  In  1,  a  tumor 
the  size  of  a  tennis  ball  projected  from  the  lower  pole  of  the  kidney;  there 
appeared  to  l)e  no  secondary  tumors  nor  involvement  of  surrounding  structures. 
Within  a  year  the  patient,  a  man  of  fifty-five,  had  an  inoperable  recurrence 
involving  both  sides  of  the  abdomen.  He  died  as  the  result  of  an  exploratory 
incision. 

J.  Israel's  statistics  in  regard  to  cures  are  notably  better.  He  was  fortunate 
enough  to  see  a  considerable  proportion  of  his  cases  early,  and  skillful  enoiigh 
to  diagnosticate  them.     A  resume  of  his  published  cases  is  as  follows: 

Of  43  nephrectomies  for  malignant  disease,  8  died  as  the  result  of  operation. 
One  died  after  seventeen  days  as  the  result  of  rupture  of  the  ascending  colon 
due  to  an  accumulation  of  feces  which  could  not  be  evacuated.  At  the  time  of 
publication,  three  years  or  more  had  elapsed  since  the  operation  in  29  eases;  of 
these,  7  died,  either  as  the  result  of  operation  or  of  some  intercurrent  disease, 
less  than  three  years  after  operation.  Of  the  remaining  22,  14  died  of  recur- 
rences. Eight  have  remained  w^ell  more  than  three  years;  of  these,  the  char- 
acter of  the  tumor  and  the  duration  of  freedom  were  as  follows: 

14  years Carcinoma 

12  years  7  months Alveolar  sarcoma 

8  years  2  months Spindle-celled  sarcoma 

6  years  6  months Hypernephroma 

6  years  8  months Hypernephroma 

5  years  3  months Malignant  adenoma  ? 

6  years  3  months Malignant  tumor 

Israel  points  out  that  3  of  the  cases  were  operated  upon  at  a  very  early 
period.  In  2  the  tumor  was  no  larger  than  a  cherry,  in  1  no  larger  than  a 
plum.  He  believes  that  if  recurrence  does  not  occur  in  two  years  the  proba- 
bilities are  in  favor  of  cure,  since,  as  is  well  established  by  the  general  experi- 
ence of  surgeons,  recurrences  are  prone  to  appear  very  early  after  the  removal 
of  malignant  tumors  of  the  kidney. 

In  1902  Schmieder — among  other  statistics  in  regard  to  the  results  of 
operations  upon  the  kidneys — collected  329  nephrectomies  for  malignant 
growths  of  all  kinds.    Of  these,  221  survived  the  operation;  20,  or  6.1  per  cent. 


p 

I 


> 


PATHOLOGICAL   ANATOMY   AKD    CLINICAL   CHARACTERS      475 

remained  well  at  the  end  of  tliree  years.  In  a  series  of  145  oases  of  eiobryunnl 
adeno-sarcoma,  mixed  tumor  of  the  kidney  in  children,  collected  by  Walker  in 
1897,  74  were  operated  upon.  Twenty-seven  died  of  the  yjieration;  28  died  of 
early  recurrences.  In  15  cases  the  fate  of  the  patients  %vas  unknown.  Four 
wily  remained  free  from  recurrent  three  yeiirs  or  mare.  One  was  a  cose  of 
Hans  Selimidt;  1  of  J.  Israel;  2  were  eases  of  Robert  Ablie.  Ih-.  Ahhe  in- 
formed me,  January,  lf*07,  tlrat  1  of  tliese,  o|)e rated  on  twelve  years  ago,  was 
then  in  jK^rfect  health.  At  the  time  of  operatinu  she  was  an  infant.  The 
tumor  weighed  seven  and  a  half  }30unds-  The  child  after  the  n^nuivid  of  the 
tnnior  weighed  fifteen  pounds.  The  tumor  was  of  a  sarcomatous  tyjie  and 
contained  much  striped  nuiscle  fiber.  The  second  case  devel(ji>ed  general  ana- 
sarca and  uremic  symptoms  ipiite  suddenly  tliree  and  a  half  years  after  opera- 
tion. The  remaining  kidney  was  found  to  be  the  seat  of  a  similar  tumor; 
there  was  no  recurrence  at  the  site  of  the  former  ojierfltion. 

The  prognosis  of  malignani  hifpernt'phroma  is,  also,  very  unfavorable, 
James  Israel  had  among  17  0|>enition3  4  inunediate  deaths,  ant!  5  deatiis 
fn»rii  metastatic  tumors.  At  the  time  of  pulilication  7  were  alive;  4,  more 
tlwn  two  years;  3,  more  than  five  years  after  o]ieratioii,  Charles  L.  Seiidiler 
r<?|iorts  11  cases  froni  tlie  Jfassachusetts  General  Hospital  (Aftftfif.'i  af  iSnr- 
gcry^  I>eeeud)er,  llMJti).  Tliree  were  eases  of  Ids  own.  At  the  time  of 
^^ritiug  all  were  dead  hut  1 ;  this  case  had  l>een  0|j<* rated  upon  one  year 
Wfore  for  a  tumor  of  the  humerus.  Amputation  at  the  shoulder-joint  was 
done;  the  tnmor  proved  to  be  a  hyi^ernepliroma.  Subsef|uent  palpation  of  the 
Wly  showed  tlie  left  kidney  movable  and  souiewhat  enlarged;  the  kidney  was 
not  o[)t' rated  upon.  Tlie  man  was  in  fair  heallli  but  pale  and  caeheetic-looking; 
there  were  no  symptoms  referable  to  the  kidney.  Tlie  metastases  of  hyperne- 
plimiini  occur,  for  the  u*ost  part,  in  tlie  lungs,  the  liver,  ami  the  l>om»s,  though 
tWv  luay  iHTur  anywliere.  Jiiseph  A.  Bhtke  saw  one  in  the  soft  purts  of  the 
It^^,  assiK'iated  with  giuimiata  in  an  elderly  num. 

As  illustrating  the  fact  that  the  original  tuuuir  may  remain  small  and  pro- 
dnc^e  no  symptoms  while  the  metastases  form  rapidly  growing  tumors,  I  will 
luention  a  ease  of  my  own;  In  this  ease  the  patit^nt  was  a  man  fifty  years  old. 
Jl€  liatl  never  had  any  symptoms  referable  to  the  kidneys,  nor  was  I  able  at  any 
hnie  to  detect  any  enlargement  of  these  organs.  He  ]>resented  himself  at  the 
wosjiital  with  t%vo  rapidly  growing  tumors ;  one  in  the  dorsal  region  involved 
"*e  thick  muscles  of  the  back,  the  other  in  front  grew  fruui  the  third  rib,  Clin- 
^Cfilly  these  tuuu*rs  resemliled  rapidly  growing  soft  san-oinata.  The  patient 
^^  pale  and  caeheetic.     Tlie  tumors  WT^re  reuiovtHl.     The  wounds  healed. 

PafholofjicaJ  Et'porl. — Hy|x^mephronui.  The  patient  was  lost  sight  of  and 
^K  •Inubfb'ss,  dead,  siiict^  tlio  operation  was  iloup  more  tluui  tliree  years  ago. 

Fatholo^cai  Anatomy  and  Clinical  Characters  of  Kidney  Tnmora. — Some 
biiwledge  of  the  pathological  anatomy  of  kidney  tumors  is  necessary  for  an 
aitelligcnt    diagnosis   of    these    growthsj    accordingly    a    few    details    are    here 
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LiPOMATA, — ^We  have  already  described  the  deposition  of  fat  which  takes 
place  in  the  capsule  of  the  kidney  as  the  result  of  irritation,  notably  in  cases  of 
renal  calculi  with  atrophy  of  the  kidney  and  in  old  cases  of  pyonephrosis.  Lip- 
omata  of  the  kidney  may  arise  from  congenitally  misplaced  portions  of  the  fatty 
or  fibrous  capsules.  They  are  very  rarely  composed  of  pure  fatty  tissue,  nearly 
always  they  contain  unstriped  muscle  fiber  or  are  combinations  with  fibroma  or 
myxoma.  The  researches  of  Grawitz  seem  to  point  to  a  suprarenal  origin  of 
some  of  these  tumors,  the  original  suprarenal  tissue  having  changed  its  char- 
acter by  an  abnormal  deposition  of  fat  in  its  cells,  while  a  sort  of  fibrous  capsule 
is  furnished  to  the  tumor  by  the  fibrous  stroma  of  the  kidney  itaelf.  Such 
tumors  are  rarely  if  ever  of  surgical  interest.  (See  Hypernephroma.)  They 
might  best  1^  designated  Pseudo-lipomata.  They  are  usually  very  small  tu- 
morsy  and  are  discovered  while  operating  upon  kidneys  for  other  conditions,  or 
at  autopsy. 

Capsular  Lipomata. — The  lipomata  developing  in  the  fatty  capsule  of  the 
kidney  are  rarely  pure  lipomata.  They  contain  much  fibrous  tissue,  sometimes 
smooth  muscular  fiber.  Myxomatous  degeneration  is  not  uncommon;  necrosis 
and  suppuration  of  either  the  whole  or  a  portion  of  a  tumor  has  been  observed. 
A  moderate  number  of  these  tumors  are  recorded.  Sometimes  they  have 
reached  a  large  size;  thus,  one  reported  by  Tillmanns  weighed  10  kilos,  an- 
other re[X)rted  by  Thiariar  weighed  11.5  kilos;  the  patient  was  a  woman  aged 
sixty-three. 

In  regard  to  the  diagnosis  of  capsular  fibro-lipomata  it  may  be  said  that 
they  are  rather  slowly  growing  tumors.  Pain,  disturbances  of  urination,  ami 
hematuria  are  usually  absent,  so  that  in  many  cases  the  tumor  has  reached  a 
considerable  size  before  it  has  attracted  the  patient's  attention.  There  may 
then  be  dull  pain  in  the  abdomen,  back,  and  thighs,  from  pressure  on  the  spinal 
nerves.  Digestive  disturbances,  etc.,  and  dyspnea  may  be  present  as  in  any 
large  abdominal  growth.  Upcm  palpation  these  tumors,  notably  if  softened  by 
myxomatous  degeneration,  may  give  a  feeling  of  fluctuation  and  have  heen 
mistaken  for  ovarian  cysts. 

Adami  says  in  regard  to  the  diagnosis  of  perinephric  fibro-lipomata: 

A  retroperitoneal  (including  perinephric)  lipoma  may  be  suspected  where  there 
is  a  very  slowly  growing  tumor  situated  most  often  more  to  one  side  than  the  other, 
accompanied  by  little  disturbance  of  the  general  health,  save  progressive  emaciation 
and  eventual  dyspnea,  wliioli  is  crossed  by  a  length  of  intestine  and  gives  a  sense 
of  fluctuation,  from  whicli  repeated  punctures  fail  to  draw  any  fluid.  This  sense 
of  fluctuation  distinguishes  lipoma  from  sarcoma,  and  to  some  extent  from  myxoma. 

It  is  perhaps  needless  to  state,  at  the  present  time,  that  an  aseptic  incision 
is  a  far  more  safe  and  certain  method  of  diagnosis  than  the  introduction  of  an 
aspirating  needle  into  an  abdominal  tumor  the  nature  of  which  is  unknown. 

A  single  case  of  multiple  lipomata  of  the  kidney  having  peculiar  characters 
was  described  by  Alsl)erg  in  1890. 
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Fibroma. — A  few  cases  of  Hbrij-i Myxoma  and  fibro-cystonia  of  the  kidney 
,      have  been  recorded.      It  would  be  inpossible  to  differentiate  them  from  other 
H  forms  of  renal  growth  before  operation*     Dr.  F.  W.  Murray  removed  a  kidney 
containing  a  fibroma  at  the  New  York  Hospital  (see  Fig.  127)* 

A' 


Fio.  127.  —  F^iiiRoMA  OF  THE  KiDXEY.  Tbc  putieiit  was  a  vouiig  Uiilian  woman,  age  twenty-six.  There 
was  nothing  in  her  family  or  personal  hii^tory  whicfi  bore  upon  the  iiuinediute  illness.  Four  or 
five  years  before  she  was  seen  by  Dr.  Murray,  she  noticed  a  sinnll  b welling  in  the  region  of  the 
kidney.  BeyOnd  slight  pain  it  gave  her  no  inconveiiienre  whatever  There  was  no  frequency  uf 
urination,  there  was  no  henmtuna.  The  tumor  wn*  on  the  right  side;  it  occupied  the  nglit  lutubur 
region,  extended  downward  into  the  right  iliftc  fossa  und  upward  under  the  liver.  The  tumor 
Was  larger  than  a  child*s  head  at  tenn,  it  was  liard  and  elastic,  not  puinful  on  pressure,  fnet-ly 
movable^  it  could  be  moved  across  the  median  Hue  to  the  left  side  and  downward  into  the  pelvis. 
It  wiL^  n^'moved  without  much  dlffieully  by  L>r  F.  W,  Murray.  Tiie  patient  made  a  good  r^To very. 
The  niujor  p^nrtion  of  the  kidney  had  been  destroyed  by  pressure.  As  shown  in  the  figure  but 
little  kidnev  tissue  remnined. 


Ai)EXOMA.-^Xonjrialignant  adenomata  oeeiir  in  the  kidiiey  no^  vpry  rarely. 
TW  are  usually  small  eneapsnlated  tumors  and  seldom  grow  so  large  as  to 
f^nire  removal;  a  few  such  only  have  been  reeorded.  In  the  kidney  an  alveo- 
iHT  or  ])aj)ilhirv  mode  of  growth  may  eharaeterize  the  individual  tmrior  or  the 
Iwo  fonns  may  coexist.  They  may  undergo  cystic  or  other  degeneration.  Oc- 
t'a'^ioiially  they  form  metastases,  though  the  original  tnmor  may  preserve  its 
siiuple  ademimatons  eharacter  (malignant  adenoma).  They  may  also  take  on 
*ii atypical  cell  proliferation  and,  as  in  the  breast^  break  through  their  inclosing 
^p^^uk  and  become  adeno'Carrinomata* 

Cabcinoma  of  THE  Kidney. — Primary  carcinoma  of  the  kidney  may  occur 
is  an  infiltrating  or  as  a  nr»dular  tumor.  As  descriljed  nnder  Tumors  tlie 
physical  characters  of  the  growth  will  vary  with  the  relative  proportiiiu  of  cvlhi' 
Jar  elements  and  fibrous  stroma;  if  the  funticr  predominate  tlie  tumor  will  U* 
sijfi  and  juicy;  if  the  latter,  hardt-r  and  tougher,  (See  Carcinoma,  under 
Tumors*) 
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The  adeno-carcinomafa  usimlly  form  masses  which  may  be  bard« 
fluctuating.  They  ai'e  not  distinguished  by  the  signs  and  sjinptonis 
forma  of  miilignant  growth.  Tlie  intiltriiting  tyj>e  of  cancer  may 
to  no  palpable  tnnior,  though  the  kidney  is  a]rea4ly  entirely  destroyedj 
the  otlirr  liaud,  they  may  produce  merely  an  enhirgement  of  the  organ  ' 
changing  its  shape.  Like  other  careinomata,  kidney  cancers  (X?eur  coi 
during  the  later  decades  of  life,  but  adeno-carcinoma  may  occur  much 
TliL-y  uiay  be  attenthnl  Ijy  subjective  sensations  of  pain  or  not,  or  by  a 
of  dragging  or  heaviness  in  the  loin,  though  obviously  such  symptonii 
no  wise  characteristic.      In  mony  eases  the  condition  of  the  patient 

hopeless  Wfore  hi 
nu^dical  aid.  A  gi 
dinelnping  cachexia 
ill)  that  attracts  liii 
tiuu.  Til  is  is  moii 
to  he  true  in  th^^se  i 
whicli  hematuria  <l 
oeeur^amoiuitiug  t 
ty-tive  jier  cent  of 
raneers.  The  iiiS 
forms,  and  those  o 
iug  in  a  ] tap!  11a  ot 
renal  pelvis,  usually 
the  adeno-eareinoml 
quentty  do  not.  O 
:dly  the  apjiearam^ic 
mor  cells  or  of  fn 
of  tumor  tissue  in  rl 
nuiy  aid  in  the  di^ 
More  often  the  C3( 
foiuid,  present  no  i 
ive  eharaetei's;  thi 
usually  swollen,  j 
bodies  whose  nuclei  have  disappeared,  the  protophism  btdng  represel 
numerous  fat  *lroph4s,     (See  Symptoms  and  Diagnosis.)  ^ 

Sak4  i>\fA. — Xeai'ly  vvt^ry  variety  of  sarcoma  has  been  observed  in  j 
ney,  and  lierc,  as  elsewhere,  these  tniuors  exhibit  every  possilile  grade  oi 
nancy.  The  hard,  slowly  growing  forms  may  remain  encapsulated  aa 
able  for  long  periods;  tlie  soft,  rapidly  growing  types  may  early  ti 
surrounding  structures,  grow  into  the  blood-vessels,  and  produce  rapid 
metastases.  Invasion  of  the  renal  vein  and  vena  cava  are  conunon 
thus  rendering  the  formation  of  sarcomatous  emboli  pr^jbable.  Cystic  di 
tion  and  heninrrliages  intii  tlie  substance  u{  tliese  tumors  may  cliangt^  a 
nally  solid  growl h  rapidly  into  a  soft  or  tluctuatiag  fine,  and  sueh  tumfl 


Fifl.  J2S.  —  FiumiMA  ur  the  KtDXKV  StfccKssruLLT  H&moved 
BY  Dr.  F,  W.  Mukray  at  tiik  New  York  Hospital.  Al 
K  ihf.  prujeutiuii  from  the  lumar  repreaents  ihe  kidney. 
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eihibit  hard  areas,  altemating  with  suft  and  fluctuating  spots;  tliey  may  read- 
ily be  mistakeu  for  cystic  tumors  under  these  conditions.     Hematuria  occurs, 
accorfling  to  Chevalier,  in  fifty  per  cent  of  all  kidney  sarcomata  among  adults* 
Iq  general  tlie  sareonuita  are  apt  to 
fonn  larger  tumors  than   the  eurei- 
Boraata ;  they  may  oc*ciir  at  any  age. 

A  ntjiosarcomat  Euilolficlioma^ 
Perithelioma  of  Ihe  K id itf'fj,— Ac- 
(Mmling  to  what  he  believed  to  he* 
tite  nrigin  of  tliese  several  tumors, 
llamisse  classified  them  as  endo- 
tkfliomala  of  ihe  blood-vessels^  vn- 
(kiyiiomaia  of  (he  hjmph  vessels, 
iuid  perirasnilar  sarromata.  The 
distinctions  are  of  purely  scientific, 
M  of  praetieal  interest,  Tlie  ciri- 
pn  of  tia'se  tiunnrs  has  proved  a 
puzzle  to  pathologists  for  years,  nor 
^An  it  be  said  that  their  genesis  is 
dearly  proven  to  the  satisfaction  fvf 
nil  at  the  presen t  ti  me.  T  lie  *1  i  ITereu t 
varielies  are  hard  to  distinguish  un- 
Jt?r  tlie  niieroseope  even  hy  the  most 
slillfnl,  and  thtm  only  by  study  of 
the  histology  of  the  most  recent  por- 
tions of  the  irrnwrh.  Clinirjilly  they 
nrenot  to  bt*  ditTerentiatfil  from  other 
^mm  of  soft  vascular  sarcomata  ;  in- 
*M,  they  often  oeeur  in  eondjina- 
!ion  with  ordinary  forms  of  sarcoma. 
I  Pefor  the  reader  to  ilan assess  orig- 
inal articles:  ''The  llistolog;^'  and 
Hij<togenesis  of  the  Primary  Tumors 
"*f  the  Kidney,"  Vircliow's  Archlr, 
vokexlii,  exiiii,  cxlv,  1895-1896. 

The  Emhrt/omd  Aderw-sareoma  of  the  KIdnetf — J/mv?  THmor — Tfrafoma 
^f(he  Kidney.—ThesL*  tumors  are  congenital  or  ixu*ur  during  Hie  earliest  years 
^i  life,  very  rarely,  if  ever,  oeeurring  as  late  as  puberty  ;  they  are,  indeed, 
'^rp  after  the  fifth  year.  The  oldest  case  on  record,  that  of  J.  IsraeK  was 
wurieen  years  of  age.  I  saw  one  in  Roosevelt  Hos|)ital  in  a  boy  of  ten.  They 
8fe  believed  to  originate  in  i_>ersistent  vestiges  of  the  mesonephros,  as  do,  also, 
^^Hain  similar  tumors  of  the  testis  and  parovarium.  Histolofjiinfft/  they 
fxliibit  epithelial  and  connective-tissue  structures  in  varying  proportions. 
Adeaomatous   and    careinomatous   areas   alternate    with    rapidly    pml iterating 


Fill   129.— M[XKD<KM-Bl>  SARf  OMA  UF  TMJv  KlHNEY 

RF,Mt>VF:D  11 V  THE  Authou,  llio  patient  was  a 
boy  BRiil  sevf-n.  Nii  syiiip turns  had  been  pro- 
dyt'edliy  the  tumor  except  aiieitiia  and  gradual 
lo6st>f  fler+h  tind  strength.  The  tumor  r^^mriiined 
round-  and  flpindle-«l!iapetl  cdls.  It  waa  cif  the 
infihrattii^  tyt>e  and  although  a  yjortion  of  the 
ouler  surface  of  the  kidney  was  preserved  nearly 
atl  of  the  kidney  Hubi^tance  wan  re  [placed  bv  tumor 
tissue.  (Sw  I'lalt*  III/>  Tlie  child  survived  the 
opc*ratir*n  but  there  w^re  evidences  of  recurrence 
at   the  end  of  three  montlijji. 
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iindiflFerentiated  eDibrjonal  tissue,  with  typical  sarcomatous  tissue,  with  e*rt 
tilage,  striped  muscular  fiber^  etc.  Clinically  they  are  characteria»*d  by  wm 
extraordinarily  rapid  growth^  usually  by  absents*  nf  all  syuiptoms  jKunttng  ^^ 
disturbanci'S  of  tUv  kidney,  homaturia  being  observed  thnmgUout  the  wbcn^ 
course  of  the  disease  in  only  twenty-five  fjer  cent  of  the  eases.  They  iBUals^ 
remain  encapsulated  even  after  they  have  reached  a  very  large  size.  Th^y 
tenden«\y  to  produce  metastases  is  slight,  and  ix^'urs  ou\y  Uirougli  exteoisinn  i^M 
the  renal  vt^in  or  euva,  or  by  dirc^et  extension  of  the  tumor  after  jierftirar^^ 
of  the  capsule.  Infection  of  other  structures  tlirough  the  lymph  ehaniieU  i^H 
not  ctccur.  The  dividing  line  between  the  tunnir  tissue  and  the  nonuiil  kid  3 
surface  remains  sharp  and  distinct;  no  such  infiltration  of  kidney  parenchi 
occurs,  as  is  observed  in  the  true  cancers  developed  during  later  life,  lh< 
tion  of  the  kidney,  if  it  ^x-curs  at  all,  is  caused  hy  pressure.  Thus  in  uik^ 
the  Rix>sevelt   Hospital  cases  the  pathological  re]M>rt   was  as  follows: 


Paihologtm}  Report. — ^The  tumor  was  of  globular  shajje.     Dimensions:  ^^^i^u 
93  pounds,     (1n  imiferenee  in  tliree  planes — 'iri,),  V7»  and  "^.'ij  inches.    The  U\tuQf 
was  distinctly  enca])sulated ;  its  surface  was  smooth,  except  for  two  henui*phenf,| 
projections,  wtjich  were  of  softer  consistence.     From  the  lower  end  of  tlie  tunint 
there  projected  a  peduncy luted  mass  measuring  4  X  "^  X  *^  incha*?,  with  a  pedicle 
2^  inches  wide  and  1  inch  thick.     This  mass  was  of  firm  consistence,  and  upon  it 
the  colon  lay,  and   was  adherent  to  it.     On  section  the  surface  was  smooth  iind 
dotted  with  irregular  areas  of  necrosis.     The  tissue  was  soft  and  friable.    At  t[«? 
up|>er  and  hack  part  of  tlie  tumor  lay  the  kidney,  ufiparently  merged  at  it*  lowir 
pole  into  the  mass.     On  section  the  kidney  was  normal;  there  was  a  sharjj  liiu  if 
demarcation  Ijctween  it  and  tlie  tumor, 

Mierogcopical  Diagnosis, — Myo-ehondroadeno-sarcoma,  carcinoma,  teratnu  , 


The  interference  with  the  general  health  of  the  child  is  often  trifling.    Vn 

like  some  other  uuilignant  growths  of  the  kidney  these  tumors  do  not  pmhur j 
amyloid  degc^neration  of  the  abdominal  organs  nor  any  marked  cachexia.    Vn 
fortunately,   in  the  absence  of  symptoms,  other  than  the  enlargeujent  of  tlM 
abdomen,  parents  rarely  bring  their  infants  to  the  surgeon  until  the  UiumJ 
has  reached  an  enonnous  size.     If  operated  upon  early  the  prognosis  woiilj 
doubtless,  be  nuich  Wtter  than  it  is — i.  €?.»  very  bud. 

Hypernkphromata* — During   embryonic   life   the   suprarenal   bodii^j 
adrenals,  inclose*  at  one  period  nearly  tiie  whole  upjier  half  of  what  ui 
time  is  the  distinctly  h>bulaled  fetal  kidney,  and  it  frequently  happris j 
small  |)ortion8  of  such  adrenals  become  inclosed  in  the  substanee  of  thf  kli 
as  it  increases  in  size,  [presumably  in  the  crevices  between  the  lohule«;J 
we  find  not  infrequently  in  adult  kidneys  larger  or  smaller  portions  of ; 
tissue  lying  k^ueuth  the  kidney  capsule.     Such  tissue  bears  distinctive 
ters,  such  that  it  is  readily  identifit-d  with   the  cells  of  the  normal 
gland,  sometimes  hut  one  tyyK'  of  such  cells  l^eing  represented,  sometij 
the  types  which  oc^cur  in  the  adrenal  btjdy. 


Pifl.  1,— »SAHrOMA  OFTUK  KlD^TET  RkMOITED  FROlf  THE  ChILH  WHOSE  PhOTOORAPH  IS  ShOW-V  |\'  FiO.  129, 

Flo.  2.^\n'  SuHFACE  OP  TiTMon  Swnwv  ix  Fio»  1,  The  Remaiv«  of  the  Kidnev  aiic  Shown  an 
rue  Right.  The  Oroan  was  Dij^rLAccn  Downward  and  OccrptED  the  lyiiwKH  and  Po8Tciiir»R 
Pmrtiov  or  THK  Ti'^oR.  Fio.  1  i»  A  View  of  rirE  Tumor  as  Seen  frow  thk  Front,  In  Fjo.  2 
rut:  Rao(«e:d  Border  or  thk  Tithor  to  the  Lept  of  thk  Kidnky  Reprkmknts  thi;  Fobition  or 
riiE  PrDiciwE.  Tlmor  Ti*srE  SrRRoiTNDED  THE  Renal  Vkin  and  Fxthnded  Ij'Ward  a  Cov- 
«^iDE:R.%Rt.E  Distance  rrov  the  Aorta  and  Vena  Cava.  A  Ci-ean  Duwection  and  Ui:movax.  o* 
Aix  THE  Tumor  TiSitrE  was  lMi*odstRLE. 
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In  the  majority  of  cases  adrenal  inclusions  remain  innocuous  throughout 
life,  in  a  few  during  adult  life  the  adrenal  tissue  takes  on  an  active  and  abnor- 
mal growth,  which  may  form  a  malignant  tumor,  the  general  arrangement 
of  whose  tissue  elements  is  that  of  a  sarcoma,  although  a  more  or  less  perfect 
glandular  arrangement  may  be  present  in  certain  parts  of  the  growth,  and  the 
cells  may  resemble  epithelia  of  various  types.  Some  of  these  tumors  are  as 
malignant  as  any  afflicting  the  human  body.  Their  appearance  during  child- 
hood is  very  rare. 

Histology  of  Ilypemephromata. — A  few  of  the  characters  are  here  given 
(the  details  are  adapted  from  Schede).  The  vestiges  of  suprarenal  tissue 
found  in  the  kidney,  some  of  which  lead  to  the  production  of  tumors,  may  be 
divided  into  several  groups: 

(1)  Minute  tumor  masses  embedded  in  the  cortex  of  the  kidney,  containing  fat, 
and  called  by  Grawitz,  lipomata,  consisting  of  adrenal  tissue  merely,  in  which  each 
of  the  three  layers  of  normal  adrenal  gland  are  represented — i.  e.,  cortex,  pigmented 
zone,  and  medullary  substance;  these  are  to  be  recognized  as  merely  included  por- 
tions of  suprarenal  tissue  rather  than  as  tumors  arising  from  the  same. 

(2)  The  true  type  of  tumor  accessoria:  they  are  larger  lobulated  tumors  con- 
taining fat,  of  a  whitish,  yellowish,  or  yellowish-red  color  and  rather  soft  consistence. 
They  lie  beneath  the  kidney  capsule,  more  often  at  the  upper  pole.     They  are 
divided  into  larger  or  smaller  lobules  by  a  notably  translucent  framework  of  con- 
nective tissue  and  are  separated  from  the  displaced  kidney  parenchyma  by  a  fibrous 
capsule.    Under  the  microscope  there  is  distinguishable  a  delicate  connective-tissue 
stroma  consisting  chiefly  of  a  network  of  capillaries  and  small  veins.    In  the  meshes 
of  this  network,  separated  by  delicate  septa,  lie  cylinders  or  groups  of  cells  resem- 
bling epithelia — cubical,  round,  or  polygonal  in  shape.    The  cell  cylinders  are  often 
arranged  in  parallel  columns  and  are  much  more  slender  than  the  similar  cylin- 
ders found  in  the  normal  cortex  of  the  suprarenal  body.     In  other  cases  the  cells 
are  grouped  into  balls  of  considerable  size,  but  there  is  never  the  suggestion  of  the 
formation  of  canals  or  of  cavities.    The  size  of  the  cells  is,  on  the  average,  the  same. 
They  possess  an  easily  stained  nucleus,  and  in  the  fresh  state  contain  much  fat,  in 
larger  or  smaller  droplets  (removed  by  alcohol).    The  cells  contain  glycogen  in  the 
form  of  a  hyaline  deposit  in  globular  or  irregularly  shaped  masses,  completely  or 
partly  filling  them,  and  staining  intensely  brown  updh  the  addition  of  iodin  solu- 
tion.   These  tumors  resemble  the  primary  adenomata  of  the  suprarenal  bodies  and 
present  a  purely  hyperplastic  growth  of  the  displaced  adrenal  germ.     They  are 
entirely  benign  tumors. 

(3)  A  third  group  are  characterized  not  only  by  a  very  marked  growth  of 
the  cell  complex,  but  also  of  individual  cells,  so  that  not  only  are  the  number  of 
ceils  increased,  but  the  individual  cells  are  increased  in  size.  They  reach  the  pro- 
portion of  giant  cells  and  develop  numerous,  large,  shapeless  nuclei,  so  that  they 
fife  not  recognizable  as  suprarenal  cells.  Lubarsch  and  Manasse  have  called  atten- 
^on  to  the  presence  of  these  cells  in  kidney  tumors,  and  the  latter  to  their  presence 
^^  suprarenal  adenomata. 

(4)  A  very  rare  form,  apparently  a  pure  hyperplastic  growth  of  cells  of  the 
^neduUary  layer  of  the  suprarenal  body,  but  occurring  in  the  cortex  of  the  kidney. 
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Manasse  described  a  tumor  of  this  sort  as  large  as  a  hen's  egg,  found  at  autopsy, 
which  consisted  almost  entirely  of  suprarenal  medullary  substance — ^namely,  of 
groups  of  dark-brown  or  yellow  cells,  separated  from  one  another  by  delicate  bun- 
dles of  connective  tissue.  The  smallest  of  these  resembled  the  cells  of  normal 
suprarenal  medullary  substance.  Others  were  larger,  quadrilateral,  rounded,  wedge- 
shaped.  Others  were  giant  cells  of  colossal  dimensions  and  of  unusual  forms.  Tlie 
smaller  cells  formed  waving  lines  or  strings  of  cells  as  in  the  normal  suprarenal 
tissue;  the  larger,  irregular  clumps. 

(5)  While  the  forms  already  described  contained  only  a  meshwork  of  connective 
tissue  filled  with  solid  masses  of  cells,  this  form  contains,  also,  cavities  and  tubules 
lined  with  epithelia. 

(6)  The  formation  of  cysts,  cavities,  and  tubules  in  a  hypernephroma  appear  to 
be  the  characters  which  determine  its  malignancy;  yet  in  certain  malignant  hyper- 
nephromata  no  cavities  are  formed. 

Characters  hf  Hypemephromafa  When  Malignant, — The  characters  of 
hy{)ernephromata  when  malignant  are  as  follows:  They  form  nodular  masses 
of  yellowish  or  yellowish-red  color ;  the  central  portions  are  firm ;  the  peripheral 
parts  are  softer,  sometimes  as  soft  as  brain  matter.  They  partly  push  aside 
and  partly  infiltrate,  and  thus  destroy  surrounding  structures,  while  forming 
new  nodules  in  the  vicinity.  The  tumor  masses  frequently  penetrate  into  the 
renal  pelvis,  and  may  fill  it  or  grow  farther  into  the  ureter.  In  the  center 
of  the  tumor  there  may  occur  translucent  masses  of  connective  tissue;  edema 
and  hyaline  degeneration  of  such  masses  is  not  infrequent  The  tumor  is 
divided  into  lobules  by  a  more  or  less  coarse  framework  of  connective-tissue 
septa  containing  the  blood-vessels.  Within  the  lobules  the  cells  are  supported 
by  a  delicate  meshwork  of  connective-tissue  fibers,  sometimes  by  capillaries 
lined  with  endothelium.  The  meshes  are  filled  wnth  cubical  or  polygonal  cells 
containing  much  or  little  protoplasm,  and  are  often  of  a  golden-yellow  color; 
the  cells  may  contain  fat  droplets  and  glycogen;  the  cells  are  arranged  in  solid 
strings,  or  in  groups  suggesting  in  appearance  one  of  the  acini  of  the  liver. 
In  other  parts  glandular  tubules  apjx^ar  lined  by  a  single  layer  or  by  stratified 
epithelium ;  such  tubules  may  contain  blood.  Alveoli  are  often  formed,  fillKl 
with  cells  or  partly  empt;f,  from  whose  walls  papillary  outgrowths  of  ct^lls 
protrude,  or  cysts  may  be  seen  varying  in  size  from  very  minute  to  the  size 
of  a  pea,  of  a  cherry,  or  larger.  Such  cysts  are  often  found  on  the  periphery 
of  the  tumor,  and  may  contain  clear  colorless  liquid,  or  blood,  or  atheromatous 
material.  In  the  older  portions  of  the  growth  there  occur  areas  of  cystic 
degeneration  containing  blood  or  bloody  fluid.  There  is  a  marked  tendency 
for  the  tumor  masses  to  grow  directly  into  the  renal  vein  or  vena  cava,  and  this 
event,  doubtless,  in  many  cases  marks  the  change  between  a  slowly  growing 
circumscribed  tumor  and  a  growth  of  the  most  malignant  character,  with  the 
rapid  formation  of  metastases  and  systemic  poisoning. 

The  hy))ernephromata  exhibit  in  their  structure  two  distinct  types  of 
malignant  new  growth — sarcoma  and  carcinoma — but,  since  the  structures  from 
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which  they  originate  do,  in  the  normal  course  of  their  development,  exhibit  both 
the  connective  tissue  and  the  epithelial  type  of  structure  and  cellular  form, 
the  explanation  is  not  diflScult.  It  is  not  to  be  forgotten  in  this  connection 
that  the  mesoblastic  germinal  layer  may  furnish  epithelial  cells  and  distinctly 
glandular  organs,  as  well  as  bone,  cartilage,  muscle,  etc. — ^the  kidney  being,  for 
example,  an  organ  containing  typical  epithelium  and  yet  of  purely  mesoblastic 
origin. 

Clinical  Characters  of  Hypernephroma. — The  clinical  characters  of  hyper- 
nephroma are  peculiar;  some  of  them  have  already  been  noted.  These  tumors 
may  long  remain  innocent  and  produce  no  symptoms.  They  may  grow  slowly 
for  many  years,  and  reach  a  considerable  size  unkmnvn  to  their  possessor,  and 
then  suddenly,  either  by  invasion  of  the  renal  pelvis  or  by  direct  extension 
into  the  larger  veins,  cause  serious  sjTuptoms — such  as  marked  hematuria; 
or,  on  the  other  hand,  produce  metastases  of  a  dangerous  or  fatal  character, 
together  with  a  general  toxemia  and  profound  anemia.  In  addition  to  anemia, 
amyloid  degeneration  of  the  glandular  organs  of  the  belly  is  one  of  the  later 
lesions  of  the  disease.  Metastases  by  way  of  the  lymphatics  is  supposed  rarely 
if  ever  to  occur.  In  other  cases  the  original  tumor  will  grow  rapidly  and 
cause  symptoms,  such  as  are  caused  by  any  malignant  tumor  of  the  kidney. 
In  others  the  original  growth  remains  small,  while  the  metastases  are  rapidly 
growing  and  dangerous.  With  rare  exceptions  the  tumor  runs  a  latent  course 
until  after  the  fortieth  year  of  life. 

Symptoms. — The  symptoms  when  they  appear  are,  in  a  large  proportion  of 
cases,  first,  hematuria,  accompanied  or  not  by  an  attack  of  renal  colic,  accord- 
ing to  whether  or  not  the  ureter  is  plugged  by  clots.  In  some  cases  the  patient 
may  have  been  conscious  of  a  sense  of  weight,  of  dragging,  or  of  pressure  in 
the  loin  or  abdomen,  or  of  dull  pain;  and  in  some  cases  these  sensations  will 
have  led  him  to  seek  medical  aid,  when  examination  of  the  abdomen  will  dis- 
close the  presence  of  a  tumor  of  the  kidney.  In  other  cases  the  attacks  of 
hematuria  may  be  repeated  many  times  during  a  series  of  years,  and  yet  the 
tumor  will  continue  to  grow  but  slowly,  and  give  but  few  local  symptoms. 

Thus,  in  one  of  the  New  York  Hospital  cases,  intermittent  hematuria  had 
existed  for  five  years  before  the  patient  came  to  the  hospital,  and  yet  the 
tumor  was  so  small  that  no  enlargement  of  the  kidney  was  detected  by  a  skill- 
ful surgeon  before  operation.  In  another  case  hematuria  had  existed  for  eight- 
een months ;  the  tumor  was  no  larger  than  a  tennis  ball.  In  one  of  my  own* 
cases  the  patient  had  never  had  hematuria  nor  was  any  tumor  discovered  in 
the  kidney  region;  the  metastases  were  larger  and  rather  superficial,  as  de- 
scribed. Cases  are  recorded  where  ten,  twelve,  and  even  more  years  have  elapsed 
between  the  first  attack  of  hematuria  and  death,  or  operation.  The  frequent 
occurrence  of  hematuria  is  readily  explicable  \<'hen  we  bear  in  mind  that  these 
tumors  are  composed  of  very  soft  and  friable  tissue  and  contain  blood-vessels 
whose  walls  are  very  thin.  Probably  in  many  cases  hematuria  only  occurs 
after  the  tumor  has  invaded  the  pelvis  of  the  kidney. 
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The  Metastases  of  Hypernephromata. — The  metastases  of  hypemepbrmnata 
are  found  for  the  most  part,  as  stated,  in  the  lungs,  the  liver,  and  the  bones, 
but  may  occur  elsewhere.  They  are  usually  caused  by  direct  invasion  of  the 
renal  vein  or  vena  cava  and  the  formation  of  infectious  emboli  of  tumor  cells. 
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Primary  Tumors  of  the  Kenal  Pelvis. — Primary  tumors  of  the  renal 
pelvis  are  rare;  only  a  very  small  number  have  been  reported.  They  may 
be  epithelial  growths — either  innocent  papillomata,  or  much  more  frequently 
epithelial  cancers,  either  of  the  tubular  or  alveolar  type.  Among  the  tumors 
of  the  kidney  pelvis  of  the  connective-tissue  tyj^,  Albarran  reported  four  rhab- 
domyomata,  one  myxoma,  one  angiosarcoma,  one  lymphatic  endothelioma.  The 
papillomata  are  usually  multiple  tumors,  and  resemble  the  papillomata  of  the 
bladder.  They  tend  to  grow  down  into  the  ureter,  and  the  diagnosis  might 
be  made  by  ureteral  catheterization  and  the  capture  of  a  fragment  of  tumor 
tissue,  or  even,  excluding  the  bladder,  as  a  source  by  cystoscopy,  by  finding 
such  fragments  in  the  urine.  The  malignant  forms  tend  to  grow  into  the  kid- 
ney like  any  malignant  growth  and  to  form  metastases.  The  symptoms  pro- 
duced by  the  malignant  fonus  are  pain  and  hematuria,  and,  since  they  tend  to 
plug  the  ureter,  hematonephrosis,  hemato-uronephrosis,  or  hemato-uropyone- 
phrosis  are  probable  events.  A  nephrotomy  would  usually  be  necessary  to 
establish  the  diagnosis. 

Methods  of  Propagation  of  Malignant  Tumors  of  the  Kidney. — Malignant 
tumors  of  the  kidney  may  infect  other  parts  in  a  variety  of  ways:  (1)  By 
direct  extension.  (2)  By  growing  into  the  large  veins — vena  cava  and  renal 
veins.     (3)  By  the  entrance  of  tumor  cells  into  the  smaller  veins  of  the  tumor 
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itself.     (4)  By  the  Ijmiph  channels.      (5)  By  a  descending  infection  of  the 
ureter  and  bladder. 

1.  Involvement  by  direct  extension  occurs  frequently  in  carcinomata,  sar- 
comata, and  hypemephromata,  much  less  often  in  embryonal  adeno-sarcomata 
of  infants.     The  recognition  of  such  extension  before  operation  is  not  always 
easy.     This  is  notably  true  of  those  tumors  growing  from  the  upper  pole  of 
the  kidney,  where  often,   though  the   symptoms  point   to  a  malignant  new 
growth,  no  tumor  can  be  felt ;  nor  is  it  always  easy,  though  the  tumor  may  be 
large,  since  the  mass  may  remain  movable,  and  yet  be  quite  beyond  hope  of 
operative  c«re,  on  aoooimt  of  invasion  of  other  also  movable  organs.     If,  how- 
ever, the  tumor  be  found  firmly  fixed  it  is  probably  inoperable.     However,  the 
mere  size  of  a  tumor  does  not  necessarily  mean  that  it  has  broken  through  its 
capsule  and  invaded  surrounding  structures;  this  being  especially  true  of  the 
large  tumors  of  infants,  also,  to  some  extent,  of  other  forms.     On  the  other 
hand,  small  tumors  may  already  have  produced  metastases. 

2.  We  have  no  certain  means  of  knowing  when  the  tumor  has  invaded  the 
renal  vein  or  cava ;  edema  of  the  lower  extremities,  varicocele,  or  enlargement 
of  the  veins  of  the  abdominal  wall  would  suggest  such  a  condition,  but  are 
rarely  observed ;  when  present,  operation  is  useless. 

3.  The  formation  of  metastases  by  the  entrance  of  tumor  cells  into  the 
small  veins  of  the  tumor  itself  seems  to  be  the  most  frequent  method  of  propa- 
gation. This  is  especially  true  of  sarcomata,  endotheliomata,  and  hyper- 
nephromata,  and  the  localization  of  these  secondary  growths  seem  to  be  espe- 
cially common  in  the  bones.  Therefore,  w^hen  operating  upon  an  apparently 
primary  tumor  of  bone  in  a  middle-aged  adult  it  is  always  wise,  first,  to  exam- 
ine the  kidney  regions. 

4.  Infection  through  the  lymph  channels  appears  to  be  less  common  in 
tumors  of  the  kidney  than  in  malignant  growths  of  other  parts.  As  is  to  be 
expected,  such  infection  is  more  frequent  in  carcinomata  than  in  other  forms. 
There  is  no  means  of  telling  in  advance  whether  such  infection  has  occurred 
or  not  If  the  supraclavicular  glands  are  found  enlarged  and  hard  no  opera- 
tion should  be  done.  Infection  through  the  lymph  current  is  much  more  apt 
to  occur  after  the  tumor  has  broken  through  the  capsula  propria  of  the  kidney. 

5.  Descending  infection  with  tumor  formation  at  the  ureteral  orifice  or 
in  the  bladder  wall  has  been  observed  in  a  few  cases  of  cancer.  The  cysto- 
scope  should  be  used  when  disease  of  the  bladder  is  suspected,  and,  on  the 
other  hand,  tumor  of  the  bladder  should  lead  to  careful  examination  of  the 
kidneys. 

Symptoms  and  Diapious  of  Malignant  Tumors  of  the  Kidney. — The  most  im- 
portant signs  and  symptoms  of  tumors  of  the  kidney  are  an  enlargement  of 
that  organ,  or  the  formation  of  a  solid  tumor  in  the  loin,  and  the  occurrence 
of  hematuria.  Additional  data  are  pain,  disturbance  of  general  health,  and 
the  recognition  of  metastases.  As  has  already  been  stated,  it  is  very  rare 
that  patients  present  themselves  for  examination  on  account  of  a  tumor  in 
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the  kidney  region  until  it  has  reached  a  considerable  size,  and,  only  too  often, 
is  quite  inoperable.  Indeed,  the  detection  of  even  a  considerable  tumor  of 
the  kidney  is  by  no  means  always  easy  or  possible,  even  for  a  skillful  sur- 
geon, if  the  tumor  is  growing  from  the  upper  pole  of  the  kidney  and  lies 
against  the  diaphragm  hidden  beneath  the  ribs,  or  develops  from  the  pos- 
terior surface  of  the  kidney,  or  is  associated  upon  the  right  side  with  an 
enlargement  of  the  liver.  Thus,  the  symptom  hematuria,  the  earliest  symp- 
tom obseri-ed  by  the  patient  in  a  large  proportion  of  cases,  becomes  one  of  great 
consequence,  and  demands  careful  study.  In  Israel's  cases  hematuria  was  the 
first  sjTnptom  of  a  disturbance  of  health  in  70  per  cent;  this  proportion  is 
larger  than  that  usually  observed.  Chevalier's  statistics  place  it  at  26.6  per 
cent  As  stated,  it  is  much  less  frequent  in  the  mixed  tumors  of  infants. 
In  the  remaining  30  per  cent  the  first  symptom  complained  of  was  either  pain, 
or  a  sense  of  pressure  in  the  loin,  or  loss  of  appetite,  or  emaciation,  or  weak- 
ness, disturbances  of  digestion,  or  the  appearance  of  metastases,  the  primary 
tumor  remaining  latent. 

Hematuria. — The  occurrence  of  hematuria  appears  to  bear  no  very  definite 
relation  to  the  size  or  age  of  the  tumor.  In  some  cases  it  has  been  absent, 
though  the  tumor  was  very  large;  in  others  it  has  occurred  when  the  tumor 
was  still  very  small,  as  already  related ;  or,  indeed,  many  years  before  the  pres- 
ence of  a  tumor  was  recognized.  In  many  cases,  as  stated,  hematuria  may  have 
occurred  from  time  to  time  for  years,  and  the  tumor  when  examined  may 
be  large  or  small ;  notably  is  this  true  of  hypernephroma.  Since  only  by  early 
operation  can  any  of  these  patients  be  cured,  the  importance  of  hematuria  as 
a  symptom  and  the  determination  of  its  source  are  matters  of  great  moment. 
Some  remarks  on  hematuria  in  general  are  here  in  order. 

Urethral  Hemorrhage. — Bleeding  from  that  part  of  the  urethra  anterior 
to  the  meml)ran()us  portion  closed  by  the  compressor  urethrce  muscle  in  the 
male  occurs  inde]x»ndently  of  urination.  The  blood  may  simply  exude  from 
the  meatus,  or  form  long,  thick  clots,  and  be  passed  as  such  at  the  beginning 
of  urination.  The  causes  arc  trauma — external  or  internal;  blows  or  falls 
upon  the  perineum ;  occasionally  from  coitus  after  the  operation  of  internal 
urethrotomy,  due  to  the  rupture  of  adhesions;  the  passage  of  instruments  into 
the  urethra  in  eases  of  stricture,  notably  w'hen  undue  force  is  used,  with  the 
production  of  a  false  passage.  (See  also  Urethra.)  Bleeding  from,  the  prostatic 
portion  of  the  urethra,  if  slight  in  amount,  as,  for  example,  during  posterior 
urethritis  of  gonorrheal  origin,  occurs  at  the  end  of  urination  as  the  muscles 
close  upon  the  walls  of  the  canal  and  express  a  few  drops  of  blood,  and  is 
accompanied  by  pain  in  the  glans  penis,  often  by  involuntary  straining  and 
tenesmus.  Hemorrhage  from  the  prostatic  urethra,  if  considerable,  flows  back 
into  the  bladder,  and  is  voided  more  or  less  evenly  mixed  with  the  urine. 
The  quantity  of  blood  in  the  urine  may  he  larger  at  the  beginning  or  at  the 
end  of  urination,  the  intermediate  portion  l>eing  nearly  or  quite  clear.  The 
causes  are  trauma,  prostatic  hyi)ertrophy,  or  tumor,  tuberculosis,  and   stone. 
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(See  Prostate.)  Pain  in  the  glans  penis  and  vesical  tenesmus  are  common 
symptoms. 

Bladder  Hemorrhage. — In  bleeding  from  the  bladder  the  blood  may  be 
evenly  mixed  with  the  urine,  or  the  first  portion  of  the  urine  may  be  clear,  the 
last  bloody.  Large  clots  may  form  and  cause  extreme  vesical  tenesmus  with 
retention  of  urine,  requiring  instrumental  removal  of  the  clots  by  suction 
through  a  catheter  or  evacuator  tube.  (See  Bladder.)  The  causes  are  trauma, 
ulceration  of  the  bladder  (notably  tuberculous),  cystitis,  etc. 

Renal  Hemorrhage. — The  blood  is  usually  evenly  mixed  with  the  urine; 
there  may  be  large  or  small  clots.  Rarely  the  urine  may  be  quite  clear,  and 
contain  one  or  more  small  clots,  apparently  formed  in  the  bladder  itself. 

The  differentiation  between  bladder  and  kidney  hemorrhage  may  sometimes 
be  made  by  the  following  procedure:  A  catheter  is  introduced,  and  the  bladder 
washed  clean  with  sterile  normal  salt  solution.  The  bladder  is  then  refilled 
w-ith  water,  and  after  waiting  a  few  minutes  is  again  emptied  with  the  catheter. 
If  the  blood  is  coming  from  the  ureter  or  kidney  the  fluid  will  usually  Ix?  quite 
clear;  if  the  blood  is  coming  from  the  bladder  wall  or  prostatic  urethra  the 
mechanical  irritation  of  the  washing  will  usually  cause  a  continuance  of  the 
bleeding,  so  that  the  contents  of  the  bladder  becomes  bloody  at  once;  and  a 
continuance  of  the  washing  results  always  in  the  evacuation  of  bloody  fluid. 
The  observer  must,  however,  wash  so  thoroughly  that  he  is  sure  he  has  actually 
removed  all  lurking  clots  before  he  draws  his  conclusions.  The  most  certain 
method  of  excluding  the  bladder  as  a  source  of  bleeding  is  by  cystoscopic  ex- 
amination. If  the  urethra  be  excluded,  and  the  bladder  appears  healthy,  the 
blood  must  come  from  the  kidney  or  ureter.  As  already  stated  in  another 
place,  if  we  are  fortunate  enough  to  make  the  examination  while  the  bleeding 
is  going  on  w^e  sometimes  see  bloody  urine  coming  from  one  papilla  while  that 
from  the  other  is  clear,  or  we  may  see  a  clot  protruding  from  one  ureteral  ori- 
fice or  clinging  to  its  border.  Certain  fallacious  conditions  are,  however,  pos- 
sible; a  tumor  of  the  kidney  and  one  of  the  bladder  may  coexist,  the  latter 
being  secondary  to  the  former  or  not ;  we  should,  then,  in  the  absence  of  a  pal- 
pable tumor  in  the  loin  or  other  signs  pointing  to  renal  disturbances,  probably 
refer  the  source  of  bleeding  to  the  bladder  alone.  The  same  false  conclusion 
might  well  be  drawn  in  the  presence  of  vesical  calculus;  or  a  renal  calculus 
on  one  side  might  cause  hematuria,  while  a  tumor  of  the  opposite  kidney  did 
not  bleed.  These  possibilities  should  lead  the  surgeon  to  the  most  careful 
examination  of  the  entire  genito-urinary  apparatus  in  every  case. 

Subjective  Symptoms  of  Renal  Hematuria. — While  in  certain  cases  hemor- 
rhage from  the  kidney,  even  in  large  amount,  may  occur  without  pain  or  dis- 
comfort, in  many  cases  the  distention  of  the  renal  pelvis  or  jJugging  of  the 
ureter  with  clots  will  be  accomi)anied  by  a  more  or  less  typical  renal  colic,  or 
by  a  dull  pain,  or  sense  of  distention  in  the  kidney  region.  Such  symptoms 
occur  in  about  half  the  cases  of  renal  hematuria  from  tumor,  and  in  most  of 
these  the  pain  and  discomfort  will  be  referred  to  the  affected  side. 
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Clinical  Characters  of  Renal  Hematuria  due  to  Tumors  of  the  Kidney. — 
Hematuria  due  to  a  tumor  of  the  kidney  often  occurs  suddenly  without  warn- 
ing in  an  individual  who  has,  up  to  that  time,  enjoyed  perfect  health.  Exer- 
cise or,  on  the  other  hand,  rest  in  bed,  have  little  or  no  influence  upon  its  begin- 
ning, continuance,  or  cessation.  A  single  attack  may  take  place,  even  during 
sleep,  and  cease,  not  to  recur  for  months  or,  in  the  case  of  hypemephromata, 
for  years.  The  patient  may  pass  nearly  pure  blood,  and  at  the  next  micturition 
his  urine  may  be  perfectly  clear.  In  some  cases  successive  specimens,  passed 
through  a  series  of  days,  will  exhibit,  without  any  regular  sequence,  clear  urine 
without  even  microscopic  evidences  of  blood,  nearly  pure  blood,  bloodless  urine, 
urine  containing  a  few  blood  cells,  and,  again,  urine  containing  macroscopic 
quantities  of  blood.  Israel  considers  that  such  a  series  of  events  is  highly 
suggestive  of  malignant  tumor  of  the  kidney.  I  have  observed  the  same  con- 
dition of  affairs  in  cases  of  tabes  long  under  observation.  In  other  cases  the 
bleeding  may  be  nearly  continuous  for  weeks.  In  some  cases  the  hematuria 
will  be  more  marked  and  its  occurrence  more  frequent  with  the  age  of  the 
tumor,  suggesting  involvement  of  the  renal  pelvis.  In  others  the  bleeding 
occurs  early  in  the  disease,  and  later  ceases.  In  a  few  cases  violent  muscular 
effort,  overfatigue,  or  a  violent  shock  to  the  body,  such  as  a  fall  or  even  a 
drive  over  rough  roads,  has  preceded  the  hemorrhage. 

In  the  cases  of  very  profuse  bleeding  the  bladder  may  fill  with  clots,  and 
in  men,  more  rarely  in  women,  cause  retention  of  urine  and  extreme  suffering. 
In  less  violent  bleeding  the  blood  will  be  evenly  mixed  with  the  urine,  the 
color  will  usually  suggest  bright  recent  blood  rather  than  the  brownish  discol- 
oration observed  in  the  hemorrhage  from  stone,  or  hemorrhagic  nephritis 
(Israel).  In  addition  to  fluid  blood,  clots  may  be  observed,  sometimes  partly 
decolorized.  In  some  cases  there  occur  clots  of  peculiar  character,  representing 
a  cast  of  the  ureter ;  such  casts  are  long  and  slender,  and  must  exceed  four  inches 
in  length  in  order  that  a  ureteral  source  may  be  assumed  with  certainty  (Israel). 
Large,  thick,  leech  coagula,  two  or  three  inches  long,  represent  blood  coagulated 
in  the  male  urethra.  Israel  attaches  a  peculiar  diagnostic  value  to  the  occur- 
rence of  coagula  possessing  a  definite  size,  shape,  and  composition.  His  large 
experience  in  this  field  and  his  unusual  care  in  the  study  of  his  cases  lead  me 
to  quote  his  description: 

If  worm-shaped  coagula  are  passed  with  clear  urine  we  may  assume,  independent 
of  their  length,  that  they  have  formed  in  the  ureter.  Sometimes  by  slowly  pour- 
ing the  bloody  urine  into  a  wliite  plate  we  may  observe  that  the  apparently  homo- 
geneous coagula  lying  at  the  bottom  are  composed  of  longer  or  shorter  fragments 
of  ureteral  casts.  While  these  formations  merely  indicate  a  renal  origin  of  the 
bleeding  without  indicating  its  cause,  we  sometimes  meet  with  certain  products 
of  coagulation  in  slightly  bloody  or  clear  urine  which,  I  think,  may  be  regarded 
as  pathognomonic  of  tumor  of  the  kidney.  They  are  soft,  sometimes  partly  trans- 
lucent coagiila  of  reddish,  feebly  yellow  or  white  color,  of  the  size  or  form  of  a 
small  worm  or  maggot,  or  of  a  short,  thick  gonorrheal  shred;  sometimes  they  are 
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longer,  as  much  as  2  cm.  in  length  with  a  diameter  of  2  to  2.5  mm.;  they  are 
then  slightly  constricted  in  places  and  between  the  constrictions  slightly  fusiform. 
Microscopically,  they  consist  of  a  fibrillated  and  granular  fibrinous  basement  sub- 
stance in  which  are  embedded  cellular  elements  in  varying  numbers — namely:  red 
blood  celh;  swollen  red  blood  cells,  leucocytes,  which  are  not  infrequently  stained 
a  golden  yellow  by  imbibition  of  the  coloring  matter  of  the  blood;  very  large 
globular  cells  containing  fat  droplets,  sometimes  of  a  golden-yellow  color,  and 
large  swollen  epithelia.  I  have  observed  these  structures  in  kidney  tumors  which 
have  broken  into  the  renal  pelvis  and  have  formed  a  slender  conical  projection 
into  the  beginning  of  the  ureter.  From  such  a  projection  the  bloody  fluid,  some- 
times containing  tumor  colls  in  a  state  of  fatty  degeneration,  has  dropped  into 
the  ureter  like  drops  of  water  from  a  melting  icicle,  to  coagulate  into  these  short 
wormlike  bodies.  The  slight  narrowings  observed  represent  the  narrowed  point 
which  normally  exists  just  below  the  upper  part  of  the  ureter. 

Microscopic  Hematuria  and  Other  Abnormal  Ingredients  in  the  Urine. — A 
very  large  proportion  of  kidney  tumors,  in  addition  to  macroscopic  hematuria, 
occurring  as  described,  have,  from  time  to  time,  with  clear  urine,  blood  cells 
in  the  urine  sufficient  in  number  to  be  seen  under  the  niieroscopo,  best  by  the 
use  of  the  centrifuge.  Their  occurrence  is  not  constant,  nor  are  they  of  pathog- 
nomonic significance.  Albumin  is  usually  present,  either  as  a  trace  or  in  quan- 
tity representing  the  degree  of  hematuria.  If  found  in  larger  amounts  it  will 
represent  degenerative  or  inflammatory  changes  in  the  remaining  portion  of 
kidney,  and  will  be  accompanied  by  casts.  Still  another  source  is  possible — 
i.  e.,  transudation  from  tumor  tissue  projecting  into  the  renal  pelvis.  Other 
cellular  elements  are  often  present — leucocytes  in  moderate  number;  large, 
swollen,  globular  cells  containing  fat  droplets;  and  epithelial  cells  of  all  shapes 
and  sizes,  often  deformed  and  swollen,  usually  representing  a  desquamative 
process  of  the  renal  pelvis  and  ureter.  The  large  globular  cells  are  usually 
regarded  as  tumor  cells  in  a  state  of  fatty  degeneration,  and  when  they  occur 
in  large  or  enormous  numbers  they  are,  I  believe,  of  diagnostic  value,  indi- 
cating a  degenerative  process  in  a  tumor  mass  projecting  into  the  renal  pelvis. 
In  other  cases  they  may  be  present  in  moderate  numbers  without  creating  more 
than  a  suspicion  of  kidney  tumor ;  indeed,  they  may  be  present  in  other  irrita- 
tive lesions,  representing  merely  epithelial  cells  of  the  renal  pelvis  and  ureter 
in  a  state  of  fatty  degeneration.  They  have  been  observed  in  tumors  which  did 
not  involve  the  renal  pelvis  in  many  cases.  Breaking  off  and  voidance  through 
the  urethra  of  portions  of  tumor  tissue,  such  that  a  microscopic  examination 
permits  a  positive  diagnosis,  is  possible,  though  rare. 

Palpation  of  Kidney  Tumors. — I  have  little  to  add  to  what  has  been 
said  under  the  Diagnosis  of  Abdominal  Tumors.  The  recognition  of  malignant 
kidney  tumors,  while  they  are  yet  small,  is  of  the  highest  importance  for  the 
patient;  when  operated  upon  very  early  cure  is  possible;  in  advanced  cases 
death  is  almost  certain.  When  the  tumor  has  grown  to  a  large  size  and  pro- 
jects well  forward  and  downward  below  the  costal  arch,  nothing  is  easier  than 
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to  recognize  its  presence  by  palpation.  (See  Tumors  of  the  Abdomen.)  If 
it  occupies  the  upper  pole  of  the  kidney,  and  is  small,  it  cannot  be  felt.  If 
larger  it  may  displace  the  kidney  downward,  and  the  surgeon,  feeling  the 
kidney  more  readily  than  is  usually  the  case,  may  suspect  the  existence  of  a 
tumor  as  a  cause  for  such  displacement  A  tumor  growing  from  the  posterior 
surface  of  the  kidney  is,  of  course,  harder  to  discover  than  one  occupying  its 
lower  pole,  anterior  surface,  or  convex  border. 

In  making  abdominal  palpation  for  the  examination  of  the  kidney,  the 
dorsal  position  or  the  semilateral  position — ^the  patient  lying  upon  the  sound 
side  with  the  knees  and  thighs  flexed — are  both  useful.  The  surgeon  stands 
upon  the  side  to  be  examined,  places  one  hand  upon  the  free  ribs  behind,  one 
upon  the  abdomen  in  front,  and  w^hile  pressing  firinly  forward  with  one  hand 
palpates  below  the  costal  arch  in  front  with  the  finger  tips  of  the  other.  In  order 
to  palpate  deeply  the  following  maneuver,  elsewhere  described  in  this  book, 
is  useful.  At  the  moment  of  relaxation  of  the  abdominal  wall,  between  inspira- 
tion and  expiration,  the  index  and  middle  fingers  are  pressed  firmly  backward 
and  upward  beneath  the  costal  arch,  and  the  depression  of  the  belly  wall  so 
gained  is  held  until  the  next  corresponding  relaxation,  when  a  further  gain 
is  obtained  by  additional  pressure.  In  this  way,  if  done  slowly  and  gradually, 
it  is  sometimes  possible  to  feel  pretty  well  up  the  anterior  surface  of  the  kidney. 
Israel  recommends  this  method  with  the  idea  that  the  kidney,  as  it  descends 
during  inspiration,  is  prevented  by  the  pressure  from  resuming  its  former 
position,  and  thus  becomes  more  accessible  to  palpation. 

I  am  in  the  habit,  if  palpation  is  difficult,  of  making  the  examination  under 
full  ether  narcosis,  when  I  am  usually  able  to  feel  more  plainly  that* which 
was  before  uncertain.  A  number  of  surgeons  do  not  recommend  general  nar- 
cosis for  the  diagnostic  palpation  of  the  kidney,  and  succeed  better  without  it. 
The  malignant  tumors  of  the  kidney  usually  feel  firm  and  solid.  In  the  infil- 
trating forms  of  cancer  the  kidney  may  preserve  its  shape,  and  simply  feel 
larger  than  normal.  In  other  cases  the  mass  is  rounded,  ovoid,  or  globular; 
the  surface  may  be  smooth,  or  rounded  knobs  or  bosses  may  be  apprecial)le ; 
there  are  no  sharp  edges,  such  as  might  be  felt  in  enlargements  of  the  liver 
or  spleen.  If  the  tumor  is  small  and  grows  from  the  anterior  surface  or  lower 
pole,  and  the  patient  has  thin  or  relaxed  abdominal  walls,  it  is  sometimes  pos- 
sible to  distinguish  it  as  a  nodule  or  projection  from  the  surface  of  the  other- 
wise normal  organ.  Rapidly  growing  sarcomata  and  hypemephromata  may, 
as  stated,  undergo  partial  cystic  degeneration,  or  portions  of  the  tumor  may 
be  the  seat  of  large  *  hemorrhages,  so  that  softened  and  fluctuating  areas  may 
alternate  with  firm  and  solid  portions.  I  should  hesitate  to  use  the  aspirating 
needle  as  a  diagnostic  measure  in  tumors  of  the  kidney,  and  believe  an  explora- 
tory incision,  to  be  followed  by  nephrectomy  if  practicable,  a  safer  jiroceduro. 

Varicocele, — Varicocele  upon  the  affected  side,  and  of  a  grade  entirely 
beyond  the  ordinary,  is  a  rare  symptom  of  tumors  of  the  kidney.  It  is  sup- 
posed to  be  due  to  pressure  upon  the  spermatic  vein,  or  to  pressure  by  enlarged 
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glands  or  the  tumor  itself  upon  the  renal  vein  or  cava,  or  to  thrombosis  of  one 
or  both  of  these  veins.  It  is,  however,  absent  in  very  large  tumors  in  most  cases, 
and  may  be  present,  though  no  enlarged  glands  exist.  If  upon  the  left  side, 
and  only  moderate  in  degree  and  not  of  recent  development,  it  is  of  no  diag- 
nostic significance.  I  have  seen  in  one  case  an  enormous  varicocele  with  a 
large  sarcoma  of  the  left  kidney.  The  patient  died  of  tlie  nephrectomy,  no 
observations  being  made  as  to  the  direct  cause  of  the  varicocele.  Israel  saw 
but  one  case  in  which  a  left-sided  varicocele  appeared  to  depend  upon  a  kidney 
tumor.  Schede,  in  20  cases,  saw  none.  In  tlie  20  cases  reported  from  the  New 
York  and  Roosevelt  hospitals  no  case  of  varicocele  is  recorded. 

Subjective  Sensations  in  the  Absence  of  Hematuria. — As  stated, 
renal  hematuria  from  malignant  tumors  of  the  kidney  is  often  accompanied 
by  renal  colic,  or  by  pain  of  a  less  characteristic  kind.  In  tlie  cases  which  do 
not  bleed,  pain  and  discomfort  felt  in  the  back  or  loin  are  not  constant,  nor  even 
very  frequent  symptoms.  They  occurred  in  only  15  per  cent  of  Israel's  cases, 
and  he  considers  that  the  absence  of  pain  can  in  no  wise  Ix?  regarded  as  a  con- 
dition rendering  the  presence  of  a  tumor  improbable.  Chevalier,  on  the  other 
hand,  states  that  pain  is  an  initial  symptom  among  adults  in  28  per  cent,  and 
among  children  in  7  per  cent  of  all  cases.  When  present  the  pain  is  a])t  to  be 
continuous  and  dull,  though  in  a  few  cases  sharp  attacks  of  colic  have  been 
observed,  probably  due  to  congestion  of  the  kidney  and  increased  tension  of 
the  kidney  capsule  or  to  hemorrhages  within  the  tumor  itself,  common  in 
sarcoma  and  hypernephroma.  As  in  all  irritative  conditions  of  the  kidney, 
frequent  and  painful  urination  may  he  present.  Attacks  of  renal  colic  with- 
out bldfeding  may,  of  course,  occur  when  the  ureter  is  stopped  from  pressure 
or  by  the  lodgment  of  a  stone  or  a  fragment  of  tumor  tissue  in  the  ureter 
or,  as  has  been  observed  in  rare  cases,  from  torsion  of  the  ureter. 

Recognition  of  Conditions  Contraindicatino  Operation. — As  already 
stated,  the  mere  size  of  a  kidney  tumor  is  no  contraindication  to  its  o{)erative 
removal,  since  we  have  seen  that  very  large  growths,  notably  among  infants, 
may  still  be  encapsulated.  When  by  palpation  and  inspection  we  discover  that 
the  tumor  is  rigidly  fixed,  and  shows  no  respiratory  mobility,  oi)eration  will 
generally  be  useless.  In  true  cancer  of  the  kidney  a  diffuse  infiltration  of  the 
tissues  of  the  loin  sometimes  occurs,  such  that  the  clean-cut  outline  of  the 
tumor  is  last,  its  borders  fading  off  into  the  surrounding  structures.  The  skin 
of  the  fiank  may  even  be  edematous ;  in  such  cases  operation  is  hopeless.  On 
the  other  hand,  mobility  of  the  tumor,  notably  soft  sarcomata  and  hyper- 
nephromata,  does  not  prove  that  the  growth  is  still  confined  within  the  kidney 
capsule,  or  that  it  has  not  penetrated  other  structures,  since  the  tumor  tissue 
is  so  soft  that  the  main  body  of  the  growth  may  be  moved,  tliough  in  places 
it  may  be  attached  to  and  infiltrate  neighboring  parts ;  moreover,  such  infiltra- 
tion may  occur  into  movable  organs — the  colon,  for  example. 

Involvement  and  Thrombosis  of  the  Renal  Vein  and  of  the  Vena 
Cava. — Involvement  and  thrombosis  of  the  renal  vein  and  of  the  vena  cava 
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can  rarely  be  diagnosticated  before  operation,  since  both  may  exist  without 
signs  or  symptoms.  In  the  presence  of  a  large  varicocele  upon  the  left  side, 
developed  with  the  growth  of  the  tumor,  tlmunbouB  oi  the  left  mud  ^ein  is 
probable.  Edema  of  the  lower  extremities  and  evidences  of  thrombosis,  or 
enlai^ment  of  the  veins  of  the  lower  extremity,  or  prominence  of  the  veins  of 
the  abdominal  wall,  would  indicate  thrombosis  of  the  vena  cava,  but  such  may, 
as  stated,  exist  and  produce  no  symptoms.  If  such  symptoms  are  present 
operation  is  almost  entirely  hopeless. 

Recognition  of  Metastatic  Tumors. — As  stated,  metastatic  hyper- 
nephroniata  may  produce  symptoms  before  the  original  growth  is  palpable, 
and  the  same  may  be  true,  though  more  rarely,  of  sarcomata.  A  careful 
examination  of  the  bones  for  swellings  and  tender  or  painful  points  is  desir- 
able. In  true  cancers  there  is  no  means  of  knowing  except  by  inference  whether 
the  neighboring  lymph  nodes  are  infected  or  not.  Supraclavicidar  enlargements 
in  advanced  carcinoma  of  the  kidney  are  conclusive. 

Exploratory  Incision. — In  case  we  find  no  tumor  of  the  kidney  region 
by  palpation,  and  yet  other  signs  and  symptoms  exist  pointing  to  such  a  tumor — 
hematuria,  etc. — or  to  some  other  serious  lesion  of  the  kidney,  we  are  entirely 
justified,  with  proper  technic,  in  exploring  the  kidney  by  an  incision  in  the 
loin.  In  case  we  are  not  certain  which  kidney  is  involved  we  are  justified 
in  examining  both,  through  incisions  in  either  loin,  a  much  more  certain 
method  than  palpation  of  both  kidneys  through  a  small  cut  in  the  abdominal 
wall  in  front.  Some  surgeons,  notably  the  Mayo  brothers,  in  the  presence  of 
any  serious  lesion  of  a  kidney,  when  in  doubt  as  to  the  exact  condition  of  the 
supposedly  sound  organ,  expose  it  first,  and  if  it  be  found  in  a  satisfactory  con- 
dition replace  it,  close  the  wound,  and  remove  the  diseased  kidney  by  a  second 
incision.  The  several  methods  of  determining  the  condition  of  the  other  kid- 
ney, as  already  described,  are  also  useful  in  tumors,  but,  since  the  outcome  of 
malignant  tumors  of  the  kidney  is  c*ertain  death  unless  nephrectomy  be  done, 
we  are  justified  in  taking  more  chances  than  is  the  case  in  most  other  conditions. 

Cysts  of  the  Kidney. — Aside  from  the  cystic  degeneration  and  the  cystlike 
cavities  found  in  some  malignant  tumors  (due  to  hemorrhage,  as  described), 
cysts  of  tlie  kidney  may  be  divided  into  three  groups:  (1)  Parasitic  cysts 
(echinococcus).  (2)  Polycystic  degeneration  of  the  kidney.  (3)  Solitary 
cysts  of  tlie  kidney. 

1.  Echinococcus  Cyst  of  the  Kidney. — Echinococcus  cyst  of  the  kidney 
is  rare,  even  in  countries  where  the  disease  is  of  frequent  occurrence.  Statistics 
indicate  that  the  kidney  is  the  seat  of  the  disease  less  often  than  the  liver  or 
the  lungs.  In  2,111  cases  of  echinococcus,  the  kidney  was  the  seat  in  115,  or 
5.44  per  cent.  As  elsewhere,  the  growth  of  the  cyst  is  slow,  extending  over  a 
period  of  years.  Usually  no  noteworthy  symptoms  appear  until  the  tumor  has 
reached  a  considerable  size.  There  are  no  changes  in  the  urine  unless  rupture 
into  the  renal  ])elvis  takes  place,  when  booklets  and  minute  daughter  cysts 
may  appear  in  the  urine  (Gerster).     The  diagnosis  has  very  rarely  been  made 
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before  operation.  The  physical  signs  are  the  presence  of  a  globular  tumor  in 
the  kidney  region,  which,  owing  to  the  tension  of  the  sac,  may  feel  like  a  solid 
growth.  In  some  cases  fluctuation  has  been  felt.  The  vibratory  thrill  on 
percussion  has  seldom  been  recognized — twice  in  30  cases  (Henry  Morris). 
The  diagnosis  of  a  solid  tumor,  hydronephrosis,  and  even  of  ovarian  tumor, 
has  been  made.  Suppuration  may  occur  with  the  formation  of  perinephric 
abscess  or  peritonitis.  Infection  is  more  likely  to  take  place  after  the  cyst  has 
ruptured  into  the  renal  pelvis.  The  impaction  of  a  daughter  cyst  in  the  ureter 
may  give  rise  to  hydronephrosis. 

2.  Polycystic  Kidney. — Polycystic  kidney,  or  polycystic  degeneration 
of  the  kidney,  as  it  may  be  called  when  it  occurs  in  adult  life,  is  found  as 
a  congenital  defect  at  birth  or  develops  later  iu  life,  usually,  also,  as  the 
result  of  a  congenital  defect.  Sometimes,  in  the  opinion  of  certain  patholo- 
gists (Xeuwerk,  Hufschmidt,  and  von  Kalden),  as  a  true  cystadenoma  of 
the  kidney. 

Pathology. — The  kidney  is  enlarged,  sometimes  enormously,  so  as  to  form 
a  large  abdominal  tumor,  causing  in  the  congenital  cases  a  serious  obstacle  to 
delivery  during  labor,  or,  in  adults,  filling  half  the  abdominal  cavity.  The 
general  shape  of  the  kidney  is  preserved.  The  entire  kidney  is  converted  into 
a  mass  of  thin-walled  cysts  in  which  a  variable  amount  of  normal  parenchyma 
remains.  The  cysts  vary  in  size  from  microscopic  spaces  to  globular  bodies 
as  large  as  buckshot  or  plums  or  small  oranges.  The  contents  of  the  cysts  are 
clear  yellow,  or  brown,  or  green,  or  bloody  fluid,  sometimes  colloid  material. 
The  fluid  is  often  turbid.  Sometimes  the  fluid  contains  the  constituents  of 
urine  much  diluted,  sometimes  merely  water,  albumin,  and  salts,  sometimes  the 
decomposition  products  of  blood.  The  pathology  and  genesis  of  polycystic  kid- 
ney has  been  much  studied,  much  disputed  over  by  different  observers,  and, 
although  not  yet  entirely  clear,  it  appears  probable  that  at  least  two  forms  of 
polycystic  kidney  exist  which,  though  similar  in  gross  appearances,  really 
differ  in  finer  structure  and  in  origin. 

The  first  form  appears  to  be  a  congenital  defect  of  development  in  the 
kidney,  which  may  be  well  marked  at  birth,  or,  in  certain  cases,  produce  no 
change  in  the  function  of  the  organ  until  adult  life.  The  condition  has  been 
associated  with  other  congenital  defects,  and  notably  with  the  formation  of 
cysts  of  the  liver — nineteen  per  cent  of  the  cases.  The  process  consists  of  a 
byperplasia  of  the  connective  tissue  of  the  kidney  (most  marked  in  the  pyra- 
mids, less  so  in  the  medullary  substance),  such  that  the  caliber  of  the  renal 
tubules  is  constricted,  and  finally  closed  with  the  formation  of  retention  cysts 
in  the  glomeruli  and  tubules  of  the  cortex.  The  condition  has  sometimes  been 
associated  with  total  atresia  of  the  ureter.  This  form  was  characterized  by 
Depage  as  cystic  sclerosis  of  the  kidney.  The  second  forniy  it  would  seem 
probable,  is  a  true  cystadenoma  of  the  kidney,  occurring  during  adult  life, 
but  whether  as  the  result  of  a  congenital  defect  or  in  a  previously  normal 
organ  is  not  certain.     The  views  of  pathologists  are  somewhat  at  variance  as 
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to  the  exact  genesis  of  this  type;  practically  the  matter  is  of  no  importance 
to  the  surgeon. 

Clinical  Importance  of  Polycystic  Kidney. — Clinically  the  congenitally 
polycystic  kidney  has  no  great  interest  for  the  surgeon,  since  it  is  usually  bilat- 
eral, and  nearly  all  the  infants  die  speedily.  "Only  rarely  one  kidney  is  affected. 
The  kidney  presents  itself  as  a  considerable  abdominal  tumor  with  a  knobby 
surface,  and  is  scarcely  to  be  distinguished  on  palpation  from  a  solid  growth. 
The  polycystic  kidneys  which  occur  during  adult  life  are  of  interest  chiefly 
because  when  recognized  before  operation  they  are,  speaking  generally,  better 
let  alone.  As  in  the  congenital  form  the  disease  is  usually  bilateral — ninety- 
eight  per  cent  of  the  cases  (Bevan) — and  appears  to  be  hereditary  to  a  certain 
extent;  that  is  to  say,  it  has  been  observed  in  several  members  of  the  same 
family.  Sometimes  but  one  kidney  appears  to  be  aflFected,  but  it  usually  hap- 
pens that  the  other  sooner  or  later  undergoes  the  same  change. 

Operative  Results, — There  are,  however,  a  few  cases  of  unilateral  disease 
that  have  remained  well  after  nephrectomy  for  a  number  of  years.  Thus, 
among  5  cases  of  polyevstic  kidney  among  adults  treated  in  the  Roosevelt 
Hospital,  1  remained  well  after  nephrectomy  for  six  years,  when  he  was  lost 
sight  of.  One  died  within  two  years  of  disease  of  the  other  kidney.  One 
died  as  the  result  of  an  exploratory  operation,  the  disease  being  bilateral.  One 
left  the  hospital  well,  but  was  lost  sight  of.  One  continued  to  suflFer  from 
pain  and  hematuria,  indicating  that  the  remaining  kidney  was  also  diseased; 
he  was  lost  sight  of  at  the  end  of  a  year.  Israel  had  4  cases,  all  bilateral  and 
associated  with  cysts  of  the  liver.  Numerous  operators  have  removed  these 
kidneys  successfully;  but  few  cases,  however,  have  failed  to  develop  cystic 
degeneration  in  the  remaining  kidney  sooner  or  later.  Anchoring  the  kidney 
after  evacuation  of  numerous  cysts  has  relieved  a  certain  number  of  patients 
(Curtis,  Kammerer,  Lund),  at  least  for  several  years.  If  one  kidney  only  is 
involved,  nephrectomy  is  justifiable  for  the  control  of  dangerous  hematuria, 
suppuration,  and  unbearable  pain. 

Diagnosis  of  Polycystic  Kidney. — The  diagnosis  of  polycystic  kidney  is  by 
no  means  easy.  The  symptoms  and  signs  are  usually  simply  those  of  a  very 
slowly  growing  tumor  of  the  kidney,  associated  with  attacks  of  renal  pain  and 
hematuria.  Among  78  cases  collected  by  Ritchie  hematuria  was  observed  in 
IG;  20  had  pain  in  the  loins  and  abdomen.  In  some  cases  the  kidneys  have 
been  observed  to  increase  markedly  in  size  during  the  attacks  of  pain,  perhaps 
due  to  hemorrhage  into  the  cysts.  The  disease,  like  malignant  tumors  of  the 
kidney  in  adults,  rarely  develops  marked  symptoms  until  after  the  fortieth 
year;  a  few  cases  have  been  observed  in  young  people.  The  average  age  of 
the  patients  when  they  die  is  about  forty-five  years.  The  duration  of  the  symp- 
toms varies  greatly — from  a  few  months  to  twenty  years.  Death  usually  occurs 
from  uremia  or  from  cerebral  apoplexy.  If  both  kidneys  are  involved  the 
symptoms  closely  resemble  those  of  chronic  diffuse  nephritis  of  the  interstitial 
type  (atrophic  nephritis)  :  Polyuria,  low  specific  gravity,  a  trace  of  albumin. 
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urea  normal,  or  lowered  in  amount,  sometimes  a  few  casts,  sometimes  pus, 
usually  a  little  blood;  l\ypertrophy  of  the  left  ventricle  of  the  heart,  a  high- 
tension  pulse,  and  arteriosclerosis.  If  under  such  conditions  the  patient  has 
attacks  of  renal  pain  and  hematuria  we  should  think  of  polycystic  kidneys. 
If  both  kidneys  were  palpably  enlarged,  and  still  showed  passive  and  respira- 
tory mobility,  and  if,  in  addition,  cystic  knobs  could  be  felt  on  the  anterior 
surface  of  the  liver,  the  diagnosis  would  be  almost  certain.  As  is  the  case 
with  hypernephroma,  the  appearance  of  hematuria  may  long  antedate  the  pres- 
ence of  a  palpable  enlargement  of  the  kidney.  Assuming  that  but  one  kidney 
is  enlarged,  it  is  possible  that  in  a  slender  person  palpation  by  a  very  skillful 
surgeon  might  permit  him  to  feel  the  nodular  surface  of  a  cystic  kidney,  and 
to  recognize  it  as  such ;  but  it  is  to  be  borne  in  mind  that  malignant  tumors 
may  have  much  the  same  surface.  The  diagnosis  has  been  correctly  made  a 
few  times  only — four  times  by  Israel  and  one  each  by  Lauenstein,  Dugut, 
Vemeuil,  and  Stiller. 

3.  Solitary  Cysts  of  the  Kidney. — Solitary  cysts  of  the  kidney  are 
quite  rare;  they  occur  only  in  adult  life,  and  are  believed  to  be  retention  cysts 
of  the  glomeruli.  They  are  formed  in  the  cortex  of  the  kidney,  and,  if  small, 
are  covered  by  a  thin  layer  of  cortical  substance.  They  are  most  apt  to  develop 
at  one  or  other  pole  or  on  the  convex  border  than  elsewhere.  Although  described 
as  solitary,  several  cysts  may  occur  in  different  parts  of  the  organ;  they  are 
never  grouped;  four  to  ten  have  been  observed.  The  remainder  of  the  kidney 
remains  normal.  The  contents  of  such  cysts  are  a  watery  albuminous  fluid, 
not  urine.  Hemorrhage  into  the  cyst  cavity  may  change  the  character  of  the 
fluid.  Cysts  containing  colloid  material  have  been  observed.  The  size  of  the 
evsts  varies.  One  or  more  cysts  the  size  of  an  olive  or  larger  are  sometimes 
observed  in  the  kidneys  of  elderly  persons  at  autopsy,  having  given  no  symp- 
toms during  life.  Minute  cysts  may  occur  in  cases  of  interstitial  nephritis, 
and  larger  ones  may  be  due  to  the  absorption  of  an  old  embolic  infarct  or  to 
the  remains  of  a  hematoma  of  the  kidney.  In  the  retention  cysts  under  con- 
sideration tie  cavity  may  slowly  increase  in  size,  and  finally  form  a  consid- 
erable, or  even  a  very  large,  tumor.  In  two  cases  operated  upon  at  Roosevelt 
Hospital,  in  one  the  cyst  contained  two  pints  of  fluid ;  in  the  other  the  cyst 
was  discovered  while  operating  for  a  movable  kidney.  This  cyst  had  developed 
from  the  posterior  surface  of  the  organ;  it  contained  about  four  ounces  of 
fluid.  Cysts  of  this  kind  have  been  observed  large  enough  to  nearly  fill  the 
abdominal  cavity.  Israel  and  Henry  Morris  each  describe  a  case  in  which  a 
large  cyst  communicated  with  the  renal  pelvis. 

Symptoms. — The  symptoms  produced  are  purely  due  to  mechanical  causes. 
The  urine  remains  normal.  In  one  cf  Dr.  ilcBurney's  cases  at  Roosevelt 
Hospital,  the  patient,  a  woman  aged  forty,  complained  that  she  had  suffered 
a  continuous,  dull,  aching  pain  in  her  right  loin,  more  severe  at  intervals,  for 
six  years.  There  was  a  rounded,  smooth,  elastic  tumor  in  the  right  flank, 
movable,  projecting  well  below  the  ribs,  extending  nearly  to  the  median  line 
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in  front  It  would  scarcely  be  possible  to  differentiate  such  a  cyst  frc 
hydronephrosis  before  operation,  except,  as  Israel  suggests,  by  catheteriz 
of  the  ureter  of  the  affected  side,  and  puncture  and  aspiration  of  the 
The  differences  in  the  character  of  the  two  fluids  might  render  the  diag 
of  a  cyst  of  the  kidney  probable.  The  procedure  might  be  hazardous.  I 
cyst  becomes  very  large,  disturbances  of  general  health  from  pressure 
occur,  as  in  any  large  abdominal  tumor. 

4.  Pararenal  Cysts. — Pararenal  cysts  of  unknown  origin  have  beei 
served  in  the  vicinity  of  the  kidney.     Whether  or  not  they  depend  for 
origin  upon  vestiges  of  the  mesonephros  is  not  certainly  known.      Clini 
they  have  been  diagnosticated,  if  at  all,  as  hydronephrosis. 


A  BMAi.L  niinil)er  of  aneurisms  of  the  renal  artery  or  of  <mc  of  ita  brandies, 
citlxer  before  entering  the  kidney  or  in  the  kidney  siibstanci*,  have  been  ohnprved. 
Kc^^n  ndWted  13  eases,  inelndSng  1  of  liis  own.     Henry  Morris,  in  1900,  rol- 
leotcd  li»  cases,  including  those  of  Keen's  list,  a  ease  of  his  own,  1  of  E.  Halm, 
&ii<l  1  of  lIi^henegg-8.     Few,  if  any,  have  been  reported  since;   though  the 
ti"a\imatic  variety,  occurring  iiunied lately  after  an  injnry  to  tlie  loin  with  the 
prodnetion  of  an  arterial  heuuitoiua  in,  or  in  the  vicinity  of  the  kidney  might 
Ij^  supposed,  on  a  priori  grounds^  not  to  Le  exceedingly  rare  concjitions.     Among 
tlie   19  eases  collected  by  Morris,  12  were  traumatic  and  7  spontaneous.     Two 
of  the  tratiniatir  cases  were  sacciform;  they  were  diseo%'ered  after  death,     Nine 
"w^re  arterial  hematonuita  (so-called  falst^  aneiirisins).     One  was  dtnjbtfnl.     Two 
I  of    these  9  resulted  from  the  bursting  of  saeeiform  aneurisms.     Of  the  7  spon- 
tianeous  aneurisms,  3  were  saceifdrm,  1  was  the  size  of  an  apple,  1  the  size  of 
a    l:iazelnut,  1  the  size  of  a  haricot  lM?an.     The  most  eonunou  eharacteristiea  of 
tlio  traumatic  eases  have  been  the  history  of  an  injury  to  the  h>in,  either  recent 
oi-   remote;  the  oecurreuee  of  hematuria;  the  formation  of  an  abdominal  tumor, 
sine]  pain  in  the  kidnc^y  region— i.  e.,  renal  colie,  in  some  cases  absent,  in  others 
of    agonizing  severity.     In  none  of  the  castas  have   the  charaeteristie  signs  of 
ai:iourism  been  present,  the  reason  tteing  tliat   when   a   tiuM**r  mass  has  bin^n 
formed,  it  is  deep-seated,  an<l  has  nearly  always  Ik^cu  an  arterial  hematoma, 
in    which  here,  as  in  other  situation.%  many  of  the  signs  of  aneurism  are  not 
distinguishable.     Keen  considered  that  the  absenee  of  pulsation   and   of  the 
otlier  signs  of  aneurism  was  |)ro1*ably  due  to  the  fact  that  the  size  of  the  artery 
'Was  relatively  small,  as  eomjmred  with  the  size  of  the  tumor.     In  several  eases 
the  aneurism  has  been  entirely  within  the  kidney  capsule  and  renal  pelvis, 
a  bcnjatonepbrosis,  in  fact.     In  only  one  ease,  tliat  of  Daniel  Niel>el,  has  pul- 
sation been  distinctly  recognized,  and  the  diagnosis  of  aneurism  made.     In  two 
others  pulsation  was  faintly  jx^reeptible  and  aneurism  suspi^c^ted.     The  spon- 
taneous aneurisms  have  been  small  and  have  given  no  symptoms  until  they 
bur??t.    The  ruptures  of  the  sponfanerms  and  traumatie  eases  have  occurred  into 

the  peritoneal  cavity  with  immediately  fatal  results  or  the  production  of  fatal 
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peritonitis ;  or  into  the  retroperitoneal  tissues  with  the  production  of  a  tumor  in 
the  abdomen  and  loin;  or  into  the  renal  pelvis  with  profuse  hematuria,  often 
fatal. 

Signs  and  Symptoms  Separately  Considered. — Tumor  Formation. — Some  of 
the  arterial  hematomata  have  given  rise  to  large  tumors  in  the  kidney  region 
and  belly.  In  14  out  of  the  19  recorded  cases  a  tumor  was  detected  during  life. 
In  several  the  tumor  was  developed  in  a  few  hours  or  a  day  or  two.  In  others 
the  mass  has  increased  in  size  very  slowly  for  weeks  or  months.  In  some  of 
the  cases  the  tumor  was  not  formed  until  long  after  an  injury  to  the  loin,  the 
explanation  being  probably  that  a  small  sacciform  aneurism  was  first  formed, 
which  finally  ruptured.  The  tumor  has,  as  a  rule,  been  of  rounded  contour 
and  fixed,  of  firm  or  elastic  consistence,  sometimes  tender,  sometimes  not 

Pain. — In  those  cases  which  have  formed  within  the  kidney  capsule  or  have 
ruptured  into  the  renal  pelvis,  agonizing  pain  or  renal  colic  have  been  marked 
symptoms.  In  other  cases  when  the  tumor  formed  outside  the  kidney,  severe 
pain  has  been  absent,  or  has  only  occurred  when  the  tumor  reached  such  a  size 
as  to  press  upon  the  spinal  nerves. 

Hematuria, — Blood  in  the  urine  has  usually  been  a  marked  symptom  in 
aneurism  of  the  renal  artery  or  its  branches.  It  has  commonly  been  observed 
before  the  formation  of  a  tumor.  In  the  slowly  progressive  cases  bloody  urine 
has  been  observed  immediately  after  the  traumatism,  and  has  ceased,  to  be 
followed  sooner  or  later  by  the  formation  of  a  tumor ;  or  the  bleeding  may  have 
been  almost  continuous  or  intermittent,  and  so  on,  until  the  death  of  the  patient; 
or  it  may  have  ceased  entirely.  In  Keen's  case  a  tumor  was  obser\'ed  long 
before  a  single  slight  attack  of  hematuria.  An  arterial  hematoma  within  the 
kidney  may  rupture  into  the  renal  pelvis  and  bleed  the  patient  to  death  in  a 
very  short  time.  In  a  few  cases  the  aneurismal  tumor  lying  outside  the  kidney 
has  ruptured  into  the  renal  pelvis  with  similar  results. 

PuUation. — As  noted,  pulsation  is  a  rare  sign.  Bruit. — In  one  case,  that 
of  ITenry  IM orris,  a  loud  systolic  murmur  was  heard  over  the  tumor ;  there  was 
no  thrill.  In  the  other  cases  no  murmur  or  thrill  have  been  observed.  It  is  to 
be  borne  in  mind  that  any  very  vascular  tumor  may  pulsate  and  exhibit  a  sys- 
tolic murmur. 

The  Urine. — Except  for  the  presence  of  blood  in  the  urine,  or  of  pus  from 
infection  and  suppuration  of  an  aneurismal  sac  connected  wnth  the  renal  pelvis 
or  calyces,  the  urine  is  likely  to  be  normal. 

Oeneral  Symptoms. — Anemia,  loss  of  flesh  and  strength  and  disturbances  of 
digestion,  etc.,  from  pressure,  are  the  general  symptoms  likely  to  be  noted  in 
the  absence  of  infection.  For  the  history  of  a  case  of  rupture  of  a  branch 
of  the  renal  artery,  from  injury  to  the  loin,  with  the  production  of  an  arterial 
hematoma  in  the  parenchyma  of  the  kidney,  intermittent  hematuria,  finally 
fatal,  in  spite  of  nephrectomy — see  Subcutaneous  Injuries  of  the  Kidneys. 

Diagnosis  of  Aneurism  of  the  Renal  Artery. — The  small  sacciform  aneurisms 
of  the  renal  artery  produce  no  symptoms  and  are,  therefore,  not  objects  of  diag- 
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nostic  study.  Following  a  history  of  injury  to  the  loin,  the  occurrence  of 
hematuria,  notably  if  it  has  followed  the  injury  immediately  and  has  ceased 
and  has  become  intermittent,  would  lead  us  to  examine  the  kidney  region.  If 
a  tumor  was  found,  aneurism  would  be  one  of  the  possibilities,  and  we  should 
operate  upon  such  a  case  with  due  care,  having  such  a  possibility  in  view.  The 
tumor  following  rlipture  of  the  kidney  forms  at  once  or  in  the  course  of  a 
few  days,  is  diffuse,  etc.  (See  Subcutaneous  Injuries  of  the  Kidney.)  If 
the  injury  to  the  kidney  has  not  ruptured  the  capsule,  and  has  led  to  the  for- 
mation of  an  arterial  hematoma  within  the  parenchyma,  w^ith  destruction  of 
the  kidney  tissue  by  the  mechanical  action  of  the  arterial  blood  pressure  and 
distention  of  the  calyces  and  pelvis  (hematonephrosis),  the  tumor  will  have 
the  general  shape  of  the  kidney;  will  be  formed  in  hours  or  days;  will  be 
attended  by  agonizing  pain,  and  by  profuse  hematuria  in  most  cases.  Seldom, 
if  ever,  unless  the  ureter  be  plugged,  or  crushed,  or  torn  in  two,  or  unless  the 
renal  pelvis  is  extensively  torn  or  completely  ruptured,  will  the  urine  be  nor- 
mal. If  the  patient  survives,  infection,  sepsis,  pyuria,  and  a  pyohematonephro- 
sis  will  l)e  found  at  operation.  It  will  be  impossible  in  cases  first  seen  at  a 
late  period  to  exclude  a  malignant  tumor  of  the  kidney.  (W.  W.  Keen,  Phila- 
delphia Medical  Journal^  1900;  Henry  Morris,  "Surgical  Diseases  of  the 
Kidney  and  Ureter,"  1901.) 


SXTRGICAL  DISEASES   OF   THE   ADRENAL   BODIES 

{Suprarenal  Capsules) 

Although  the  adrenal  bodies  are  known  to  be  organs  whose  physiological 
function  is  most  important,  and,  although  their  destruction  by  disease  in  man, 
or  removal  by  operation  in  animals,  is  followed  by  death,  they  have  not,  on 
account  of  their  inaccessible  ix>sition  and  the  impossibility  of  differentiating 
tumors  arising  in  them  from  tumors  of  the  kidney,  been  the  direct  object  of 
surgical  operation,  except  in  a  very  few  cases.  Twice  the  tuberculous  adrenal 
gland  (Addison's  disease)  has  been  extirpated  successfully:  once  by  Hadra, 
once  by  Jonas.  Helferich  also  removed  all  or  nearly  all  of  a  tuberculous 
adrenal.  In  all  three  cases  the  patients  survived  and  were  relieved  from  their 
symptoms.  In  Jonas's  case  the  bronzing  of  the  skin,  characteristic  of  Addi- 
son's disease,  faded  in  ten  days,  and  was  gone  in  three  weeks.  In  a  personal 
communication.  Dr.  John  Thacher  informs  me  that  he  ]x?rformed  an  autopsy 
on  the  body  of  a  man  who  died  with  septic  symptoms.  The  probable  diagnosis 
of  an  abscess  beneath  the  right  lobe  of  the  liver  had  been  made  before  death. 
There  was  an  acute  abscess  above  the  right  kidney,  which  had  destroyed  and 
appeared  to  have  originated  in  the  right  suprarenal  body. 

Tumors  of  the  Adrenals. — Although  a  variety  of  tumors  occur  in  the  adre- 
nals, it  is  impossible  to  distinguish  them  from  tumors  of  the  upper  end  of 
the  kidney,  and  usually  in  removing  the  tumor   (most  often  an  embryonal 
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adeno-sarcoma)  the  kidney  has,  from  necessity,  been  removed  also.     Indee«^-a 
the  surgeon  can  rarely,  tell  until  kidney  and  tumor  have  been  removed  togeth^ 
which  organ  has  given  rise  to  the  new  growth,   and  not  always  even  ther  - 
Benign  tumors  of  the  adrenals  of  various  kinds  occur,  though  rarely.     Th^ 
have  never  been  objects  of  direct  surgical  attack,  and  have  usually  been  dt 
covered  by  accident  at  autopsy  or  when  operating  on  the  kidney  itself.     On^ 
in  a  few  cases  have  malignant  tumors^  other  than  the  embryonal  sarcomata 
infants,  been  demonstrated  as  certainly  primary  in  the  adrenals.     The  list 
eludes  sarcoma,  malignant  adenoma,  and  carcinoma.     Owing  to  the  very  ea 
involvement  of  surrounding  structures — diaphragm,  pleura,  kidney,  and  u 
the  right  side,  vena  cava ;  and  the  early  formation  of  metastases  in  the  liver — 
these  operations  have  led  to  no  good  result.     Owing  to  the  position  of  < — 
gland,  a  tumor  arising  therefrom  will  very  rarely  be  palpable  until  it  is 
yond  hope  of  radical  cure  by  operation.     There  are  no  diagnostic  data  whSEL  ^2! 
permit  a  differentiation  of  such  tumors  from  timiors  of  the  kidney. 

SYPHILIS   OF   THE   KIDIIEY 

Either  acquired  or  congenital  syphilis  may  produce  lesions  of  the  kidn^^^J^- 
Acquired  syphilis  may  appear  in  the  kidney  in  the  form  of:  (1)  Gumma^tr^; 
(2)  acute  or  chronic  diffuse  nephritis;  (3)  amyloid  degeneration  of  the  kidn^"^^"- 

The  gummata  only  are  of  direct  surgical  interest,  and  that  but  rare^  '^J^' 
The  gummata  may  form  in  any  portion  of  the  organ.  They  possess  the  sa'^^^'*® 
gross  appearance  on  section  here  as  elsewhere — a  softened  center  of  gum^c^^*^y 
material,  surrounded  by  a  layer  of  small  round  cells,  and  an  area  inclosSl  ^■^g 
those  of  round-celled  infiltration  and  fatty  degeneration  of  the  renal  e^  %^^' 
thelium.  When  such  gummata  reach  a  considerable  size  they  may  be  n""^  ""^S' 
taken  for  true  tumors  of  the  kidney.  A  syphilitic  history,  and  associa^*:^^^ 
lesions  of  the  liver  and  spleen,  arc  among  the  diagnostic  data.  In  a  ^^^^^ 
cases  such  gummata  have  broken  through  the  capsules  of  the  kidney,  invac3i^^d 
the  surrounding  soft  parts,  and  caused  an  apparently  cold  abscess  of  the  Ic^  "*  ^> 
with  perforation  of  the  skin  and  sinuses.  The  differential  diagnosis  fr-^^^^™ 
tuberculosis  is  not  easy  from  the  gross  appearances. 

The  acute  and  chronic  diffuse  nephritis  of  syphilis  does  not  differ  m^^  *^ 
rially  in  its  symptoms  from  the  ordinary  forms  of  Bright's  disease.     It:  ^^ 

important  to  bear  in  mind  that  though  these  cases  must  be  treated  with  nr'»^^" 
cury  and  iodid  of  potassium,  the  mercury  must  be  given  with  great  cauti-  <:>^ 
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(Fnr  the  To|x)graphical  Anatomy  of  the  Ureter,  see  Anatomical  Remarks 
Jiidiiey  and  Ureter.) 


INJURIES    OF    THE    URETER 

Injuries  of  tlie  ureter  inaj  he  clivided  info:  (1)  Aeeideutal  wnhentaneoiis 
in3  "^ tries.  (2)  Incised,  piinetiired,  and  gunshot  wounds.  ([!)  Injuries  pro- 
dimc^^d  by  surgeons  during  operations  npon  the  pelvic  viscera.  (4)  Injuries 
ije<^^rring  during  hilvor. 

1.  Subcutaneous  Injuries  of  the  Uretcra.-^ — Suhcutaneons  injuries  of  the  ure- 
teT"«  m  the  result  of  blunt  external  violent*e  are  extremely  rare;   they  have 
o(?^iirred  froiu  cnisliing  injuries  and  falls,   and  espeeially   in  eases  where  the 
bcxly  lias  I  t^eii  severely  conipresstMl — as  in  run-over  accidents,   or  where   the 
boilv  lias  leen  squeezed  lietween  tlie  edge  of  a  platform  and  a  moving  railway 
train.     The  mechanism  of  the  injury  is  not  entirely  clear.      Rupture  of  the 
ureter  has  heen  referred  to  a  sudden  pushing  or  dragging  downward  of  the 
kidney,   whereby  the  more  fixed  ureter  is  torn  across  just   at  its  Ix'ginning, 
op|KKsitc  the  lower  border  of  the  kidney.     It  has  also  been  supjiosed  that  the 
kidney  was  displaced  in  such  a  manner  that  tlie  ureter  was  put  upon  tlie  stretch 
or  crushed  and  ruptured  acmss  tlie  transverse  process  of  one  of  the  linn  bar 
vertebra;  certain  it  is  that,  in  three*  of  the  cases  where  the  nature  of  the  injury 
has  lieen  veritied,  the  rujiture  has  occurred  just  at  the  junction  of  the  ureter 
with  the  renal  jKdvis,  a  jxunt  corresfjonding  with  the  level  of  the  tip  of  the 
transverse  process  of  the  third  lumbar  vertebra  or  a  little  above  that  point. 
Other  causes  in  sujiposed  rupture  of  the  ureter  have  lieen  the  kick  of  a  horse 
ii|xm  the  abdomen,  falling  downstairs,   falling  and  striking  the  hnn   against 
the  rim  *«f  a  whecd,  falling  on  the  back  from  a  height,  a  violent  strain  in  jump- 
ing from  a  horse.     The  number  of  cases  in  which  rupture  of  the  ureter  has 
actiifllly  been  verified  to  the  exclusion  of  rupture^  of  the  renal  |ielvis  or  kidney 
is  very  small.     Morris  eolleeted  24  cases  froiu  surgical  literature,  and  studied 
the  histories  carefully.     He  concluded  that  only  *^  were  beyond  perad venture 
actual  ruptures  of  the  ureter;  while  12,  though  injuries  of  the  ureter  proper, 
were  either  contusions  or  partial  tears  leading  to  contractions  or  obliteration 
of  the  ureteral  caliber, 
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Pathology. — In  the  3  cases  reported,  in  1  (Roland's)  the  ureter  was  torn 
completely  in  two  at  the  junction  of  the  renal  pelvis  and  ureter.  In  another 
(Mackenzie's)  there  were  two  small  holes  in  the  ureter,  both  communicating 
with  the  peritoneal  cavity.  In  Morris's  case  the  renal  pelvis  was  opened,  and 
the  ureter,  as  discovered  ten  years  later  when  the  kidney  was  removed,  was 
torn  across  at  its  junction  with  the  pelvis;  the  lumen  of  the  upper  end  of  the 
lower  fragment  was  obliterated.  Xhe  pathology  of  the  other  cases  is  conjec- 
tural; doubtless  in  many  there  were  associated  injuries  of  the  kidney,  renal 
pelvis,  peritoneum,  and  other  structures. 

Symptoms  of  Subcutaneous  Injuries  of  the  Ureters. — The  history 
of  an  injury  to  abdomen  or  loin,  shock,  pain,  tenderness,  and  rigidity  are,  of 
course,  present  after  any  severe  traumatism  of  the  belly;  nor  do  there  appe^ir 
to  be  any  early  characteristic  signs  or  symptoms  upon  which  a  diagnosis  of 
rupture  of  the  ureter  may  be  based ;  indeed,  in  several  of  the  cases  the  early 
symptoms  have  been  slight  or  indefinite.  We  shall  discuss  the  several  signs 
and  symptoms  observed  in  the  recorded  cases;  the  details  are  taken  from  the 
data  collected  by  Henry  Morris. 

The  Urine,  Hematuria, — After  the  accident  hematuria  may  l)e  absent, 
slight,  or  fairly  marked.  The  injured  ureter  itself  bleeds  but  little,  and  the 
fact  of  its  complete  rupture  would  prevent  the  passage  of  much  blood  from  the 
kidney  were  that  also  injured.  In  crushes  of  the  ureter  its  caliber  might  well 
be  obliterated  at  once.  If  the  tear  be  incomplete,  there  may  be  no  interference 
with  the  flow  of  urine  and  its  quantity  may  be  normal.  If  the  kidney  is  also 
injured,  or  the  ureter  torn  completely  across,  the  amount  of  urine  passed  will 
be  diminished  from  the  first;  tliere  may  be  complete  anuria  for  hours  or  days. 

Pain, — In  son^e  of  the  cases  there  has  been  little  or  no  pain  in  the  loin 
until  extravasation  of  urine  and  infection  have  caused  an  inflammatory  tumor. 
In  other  eases  the  pain  has  simply  been  such  as  accompanies  any  severe  con- 
tusion of  the  abdomen. 

Tumor  Formation, — If  the  patient  survives  the  immediate  effects  of  the 
injury  several  events  are  possible.  If  the  rupture  is  intraperitoneal  the  escaj^ 
of  blood  and  urine  into  the  peritoneal  cavity  will  be  followed  by  diffuse  or 
localized  purulent  peritonitis,  though  before  its  occurrence  signs  of  free  fluid 
in  the  abdomen  may  be  present.  Extraperitoneal  ruptures  are  followed  by 
the  escape  of  blood  and  urine  into  the  retroperitoneal  tissues  and  the  formation 
of  a  tumor  in  the  loin,  which  sooner  or  later  causes  cellulitis,  suppuration, 
and  sloughing,  often  with  putrid  decomposition  of  the  surrounding  tissues. 
Aspiration  of  such  a  tumor  would  show  the  presence  of  urihe,  or  urine  and 
blood,  or  later  of  urine  mixed  with  stinking  pus.  In  some  cases  such  a  tumor 
has  formed  within  a  day  or  two,  in  others  only  after  many  days  or  several 
weeks.  In  the  latter  cases  the  ureter  has  probably  been  severely  contused,  and 
has  finally  sloughed.  In  a  few  cases  stricture  and  final  occlusion  of  the  ureter 
has  resulted,  with  the  production  of  hydronephrosis ;  in  Fenger's  case,  not  until 
ten  years  had  elapsed. 
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To  sum  up,  the  signs  ajid  .^f/mpioms  rendering  rupture  of  ihp  tireter  prob- 
able^  we  inav  sav;  The  f|iiniitity  i»f  urine  pjissed  after  the  neeident  luis  been 
notably  dioiinished  niid  has  contained  a  little  hlim\  or  none,  according  to 
whether  the  ureter  hns  been  eonipklely  turn  across,  or  ]>artly  torn,  or  ernshed, 
and  Md»8e(piently  jMr^rfuratetL  Severe  septic  syTji]itonis,  and  tlie  foniintion  of 
a  retroperitoneal  tnnior  containing  urine  and  I>h»od,  will  Ik^  delayed  for  a 
longer  or  shorter  time.  Finally,  no  certain  diagnosis  is  possible  without 
operation. 

2,  Incised,  Punctured,  and  Gunshot  Wounds  of  the  Ureter. — Open  wounds 
of  the  iirete^r  are  so  rare  that  there  are  but  five  recorded  cases^ — two  ginishot 
wounds  and  three  punctured  or  incised  wounds.  Douljtlesa  the  ureter  must 
have  Veen  cut  by  bullets  id  any  tiuies  in  battle^  the  associated  injuries  havin£^ 
been  so  severe  that  the  patients  have  not  eorue  under  treatment  The  signs 
aufl  synijitoTus,  assuiuing  that  the  injury  was  uneomplicated,  which  would 
allract  attention,  w^iuld  l>e  the  eseaje  of  urine  from  the  wound  or  the  forma- 
tion of  a  tumor  prodm^Hl  by  urinary  extravasation. 

3.  Injuries  Produced  by  Surgeons  During  Operations  upon  the  Pelvic  Viscera. 
— Accidental  wounds  of  tlie  ureter  in  its  intra jNlvii*  portion  are  uuidc  during 
the  removal  of  intra |iel vie  tumors,  notably  of  tlie  uterus.  Such  injuries  are 
more  apt  to  be  made  in  the  opera t inn  of  vaginal  hysterectomy  for  eaneer  of 
tlip  eervix  than  in  any  other  procedure.  They  may,  also,  occur  in  abdominal 
hyslercctoniy  for  the  same  disease,  and  during  the  removal  of  intraligamentous 
gTowllis;  occasionally  in  the  removal  of  ndljerent  pelvic  tumors  of  any  sort; 
inr!  more  rartdy  in  operati<)iis  for  cancer  of  tlie  rectum  in  women  when  the 
tliaii»r  has  be**n  rather  high  up.  The  injuries  nuiy  be  cuts — loiigitndinalj 
'ibliqne,  or  transverse — and  may  or  nuiy  not  involve  complete  division  of  the 
iirHtT.  The  uri'ter  may  be  acciilenlally  caught  in  frbe  bite  of  an  artery  for<*eps 
ami  crushed.  The  urettT  may  he  iucOuded  in  a  ligature  in  tying  off  the  uterine 
artery,  where  it  passes  leliiud  the  ureter  to  ascend  along  the  lateral  asjx?ct  of 
tlic  aterus  between  the  layers  of  the  broad  ligament,  the  ]ioiut  of  crossing 
Ifing  at  Hie  level  of  the  internal  os,  distant  1.5  cm.  from  tlie  uterus. 

In  the  ojieration  of  vfujiual  Infstercdoffiii  the  ureter  may  l>e  included   in 
dte  ligature  passed  tbrouf^h   the  broad  ligament,  or,  though  not  included,  so 
impressed  as  to  be  fK'eludrd  or  even  caused  to  slough  from  interference  with 
its  bhwid  supply.      This  method  id  ojh^ rating  sb<juld   be   avoided   in   all   cases 
where  the  Ijroad  ligaments  are  infiltrated  either  with  cancerous  or  inflamma- 
tory niateriaL     The  free  mobility  of  the  uterus  should  lie  determiued  by  binuin- 
nal  palpation   and,   if  necest^ary,  by   traction   upon  the   ccTvix  with   volselliim 
forf,»ep8;    and    during   the  ojrratiou    the   bhohler   and    ureters    must    he    care- 
ftdly  separated  from  tlie  uterns,   using  the  finger  or  cb>sed   blunt  scissors  for 
the  dissection.     Clamps  with  long  jaws  should  he  avoided,     Tbe  uterine  vessels 
should  he  clanijied  close  to  the  cervix.     In  abdominal  hi/sfereriomy  for  cancer 
the  ureter  may  be  buried  in  canc*erou9  or  iurtamiuatory  infiltration.     A  useful 
device  (Kelly)  is  the  introduction  of  catheters  into  both  ureters  before  begiur 
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fling  the  operation.  At  the  end  of  an  operation  the  passage  of  the  catheter 
may  be  more  difficult  and  may  delay  the  operation  at  a  time  when  speed  is 
desirable.  They  serve  as  guides,  and  sometimes  permit  the  surgeon  to  dissect 
out  and  free  a  ureter  which  might  otherwise  have  been  crushed  or  tied  off. 

Tn  cases  of  intraligamentous  growths  and  in  some  fibroids  and  ovarian 
tumors  the  ureter  may  be  displaced,  so  that  it  runs  along  the  brim  of  the 
pelvis.  In  other  cases  the  bladder  may  be  greatly  displaced  upward  by  a 
tumor  growing  between  it  and  the  uterus,  so  that  the  ureter  may  be  pushed 
upward  as  high  as  the  umbilicus.  Blumenfeld  showed  that  a  tumor  growing 
upon  one  side  may  displace  the  uterus  and  bladder,  and  with  them  the  ureter 
of  that  side,  across  the  median  line  to  the  opposite  side  of  the  pelvis,  and 
that  if  the  uterus  and  bladder  become  adherent  to  a  tumor,  it,  by  its  further 
growth,  may  drag  them  both  across  the  median  line,  and  with  them  the  ureter 
of  the  opposite  side;  or,  if  the  tumor  grows  between  the  uterus  and  bladder, 
the  ureter  may  become  adherent  to  it,  and  rise  with  its  growth  entirely  out 
of  the  pelvis.  Before  beginning  the  extirpation  of  fibroids  or  of  intraliga- 
mentous tumors  or  solid  tumors  of  the  ovary,  or  in  any  case  where  the  normal 
relations  of  the  pelvic  viscera  are  altered  by  the  growth,  it  is  always  wise  to 
look  for  and  try  to  identify  the  ureters. 

I  recall  a  recent  case  of  fibromyomata  of  the  uterus  in  which  one  of  the 
tumors  grew  between  the  uterus  and  bladder;  the  left  ureter  was  displaced 
upward  and  outward,  so  that  it  passed  along  the  brim  of  the  pelvis  and  lay 
upon  the  ovarian  vessels.  I  passed  the  aneurism  needle  beneath  the  vessels 
and  ureter,  but  the  ureter  looked  thick  and  white,  and  felt  firmer  than  a  vein 
should  feel  and  did  not  pulsate,  so  I  did  not  tie  the  ligature.  Further  exami- 
nation enabled  me  to  trace  the  white  cord  around  the  tumor  to  the  bladder, 
and  thus  identify  it.  I  once  included  the  ureter  in  the  ligation  of  the  uterine 
artery  in  a  case  of  uterine  cancer,  but  recognized  the  error,  cut  the  ligature, 
and  no  harm  befell  the  patient.  I  have  never  cut  the  ureter  by  accident,  but 
excised  a  portion  intentionally  in  a  case  of  cancer  of  the  uterus,  which  did  not 
permit  a  clean  dissection  of  the  ureter.  I  made  an  anastomosis  between  the 
divided  ends,  but  there  was  too  much  tension ;  the  ureter  sloughed  at  the  end 
of  a  week ;  urine  escaped  through  the  vagina ;  and  I  removed  the  kidney  two 
days  later.     The  patient  survived. 

After  the  completion  of  all  difficult  pelvic  operations  the  ureters  should 
be  examined  to  see  that  they  are  not  injured.  In  spite  of  all  precautions  the 
ureter  is  sometimes  torn,  ligated,  or  cut  by  good  surgeons  of  large  experience. 
In  difficult  pelvic  cases  the  difficulty  of  working  without  the  guidance  of  the 
eye,  the  separation  of  dense,  firm  adhesions  with  scissors,  the  necessity  of 
quickly  controlling  hemorrhage — all  render  such  an  accident  at  times  unavoid- 
able. It  is  usually  possible  to  recognize  the  injury  at  the  time,  and  take 
the  necessary  steps  for  its  repair  and  for  the  safety  of  the  patient  Some- 
times the  ureter  is  crushed  by  a  clamp  or  tied  or  occluded  by  a  ligature  which 
does  not  actually  surround  it     In  such  cases  the  surgeon  may  not  be  aware 
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of  what  he  has  done*  this  is,  of  coiirsp,  more  often  the  ease  when  operating 
by  the  vaginal  route;  the  ureter  may  tlien,  nfter  a  tinit*,  slough,  or  even  burst 
above  a  ligature.  If  ttie  ureter  is  si  in  ply  eut  urine  will  esenpc  through  the 
vagina  ininiediately  affer  the  operation,  or  if  uo  sneh  outlet  is  prescnt^as 
after  the  removal  t»f  h  tumor  not  invftlving  vagiiud  rlniinage — the  patient  will 
pass  a  small  amount  of  urine,  and  will  develop  im  aeenmulation  of  nrine  in  the 
peritmieuni,  resulting,  if  nc^t  reeognized  verv  early,  in  a  diffuse  jieritonitis  or 
in  u  hwalized  jieritonitis  with  ahseess.  If  tlie  ahdoininal  wound  has  been 
dndned,  urine  will  apf>ear  in  tlie  abdominal  dressings.  If  the  ureter  sloughs 
at  a  later  |x?riod  the  escape  of  urine,  or  other  syuiptonis,  as  above,  may  not 
occur  for  a  week  or  more  after  the  operaticin.  Absolute  closure  of  tlie  ureter 
by  ligature  will  result  in  dilatation  of  the  ureter,  possiljly  in  a  moderate 
hydrc^nephrosis  or  atr«>|ihy  of  tlie  kidney;  usually  the  ureter  sloughs  at  the 
point  of  ligature,  and  urine  escapes  frotu  the  vagina.  Tjgature  of  both  ureters 
would  be  followed,  of  course,  by  anuria,  and  this  eontlition  would  lead  the 
surgeon  to  reoj)en  the  abdomen  and  liberate  the  ureters;  this  has  been  done 
mcce^fully. 

4.  Injuries  Occurring  Burin^  Labor. — ^The  eases  of  injury  of  the  ureters 
during  hibur  or  instrumental  delivery  result  in  n re tero vaginal  or  in  nretero- 
uterine  fistiihe. 

Diagnmh  of  Ureieral  Fistula, — The  diagnosis  of  ureteral  fistula  is  not 
difficult.  Urine  escapes  from  tlie  vagina  continuously,  and  the  introduction 
of  a  spt»euluni  usually  makes  its  source  clear.  If,  however,  the  condition  has 
laMed  for  some  tiiue,  and  the  histi>ry  is  not  entirely  {>laiii,  the  f*d!owing  facts 
uniy  be  used  to  exclude  other  varieties  of  iiriuary  fistula.  Congenital  ureteral 
fistula*  in  wonien  are  to  be  distinguished  from  those  following  trauma  by  the 
fad  that  tlie  former  have  existed  throughout  life  and  that  the  abnormal  oi>en- 
ing  of  the  ureter  lies  Leiow  the  trigonum  of  the  bladder,  and  may  even  empty 
through  some  part  of  the  external  genitals*  The  traumatic  forms  open  at  the 
htse  of  the  bladder^  in  the  vault  of  tlie  vagina,  usually  high  up  ahmgsidc  the 
cervix.  The  orifice  is  embedded  in  sear  tissue.  Tlie  fistuhe  following  labor 
may  empty  into  the  uterus,  in  which  case  urine  escapes  from  the  cervix. 

Differential  Diagnosis, — Ureteral  fistulie  arc  to  be  distinguished  from  ves- 

ifovaginal  pstnltF  by  tlie  following  data:   If  the  bladder  Iw  injected   with   a 

pnlored  solution,  the  fluid  escaping  into  the  vagina  from  a  vesicovaginal  fistula 

will  be  stained;  if  the  fistula  is  of  the  ureter,  uncolored  nrine  will  continue 

to  es<*af)e  fruui   the  vagina.      A   patient  with   a   vesicovaginal   fistula   dribbles 

urine  constantly,  and,   unless  the  fistula  bo  very  small,  does  not   have  rK^a- 

sion  to  nrinate  in  the  normal  way,     A  ureteral   fistula  also  furnishes  urine 

constantly  wliile  the  patient  continues  to  urinate  at  regubir  intervals.      If  a 

patient  with  a  ureteral  fistula  sits  on  a  vessel  for  a  certain  time   the  urine 

obtained  should  apprnxiniate  in  quantity  that  obtained  by  passing  a  catheter 

into  the  bladder,   assuming  that  the   bladder  was  empty  when   the  teat  was 

commenced.      In   ureteral    fistula   if   a   ureteral   catheter  be   passed    into   the 


506  INJUKIES  AND  DISEASES  OF  THE  URETER 

ureteral  orifice  of  the  affected  side  the  catheter  will  be  stopped  after  enter- 
ing a  short  distance,  and  no  urine  will  flow  from  it.  A  catheter  passed  into 
the  fistula,  on  the  other  hand,  will  pass  on  up  to  the  kidney,  and  from  it  urine 
will  slowly  and  continuously  flow. 

THE    DISEASES   OF   THE   URETER 

The  pathological  lesions  affecting  the  ureter  are  usually  so  closely  asso- 
ciated with  disease  of  the  kidney  that  the  two  conditions  are  best  studied 
together;  and  we  have  described  under  the  Diseases  of  the  Kidney  most 
of  the  important  changes  which  occur  in  the  ureter,  and  the  symptoms  refer- 
able thereto.  There  remain,  however,  certain  aspects  of  the  topic  which 
demand  separate  consideration. 

TTreteritis  and  Periureteritis. — Inflammation  of  the  ureter  very  rarely  occurs 
as  an  independent  lesion;  usually  the  ureter  is  merely  the  avenue  whereby 
infections  of  the  bladder  ascend  to  the  kidney,  or  vice  versa.  A  peculiarity 
is  often  observed,  notably  in  acute  infectious  processes — namely,  that,  whereas 
the  pathological  lesions  produced  in  the  kidney  are  of  the  most  serious  ind 
destructive  character,  the  changes  in  the  ureter  are  very  slight  The  symp- 
tom-complex— as  already  described  under  Pyelonephritis — is  partly  that  of 
sepsis,  partly  that  due  to  the  destructive  lesion  of  the  kidney,  the  only  sign 
referable  to  the  ureter  being  perhaps  moderate  tenderness  on  deep  pressure 
where  the  ureter  crosses  the  pelvic  brim.  In  some  cases  vaginal  or  rectal 
examination  will  enable  one  to  feel  the  ureter  as  a  very  tender  cord  passing 
from  the  vesical  neck  upward  and  backward.  In  chronic  inflammations  of 
the  ureter,  notably  in  tuberculosis,  the  ureter  may  be  greatly  thickened  (see 
below). 

We  have  described  tuberculosis  of  tlie  ureter  under  Renal  Tuberculosis. 
Here  may  be  added  that,  when  removing  a  tuberculous  kidney,  it  is  well  to 
remove  as  much  as  may  be  reached  of  the  ureter;  this  is  the  more  important 
when  the  ureter  is  extensively  diseased;  yet  I  have  only  seen  one  case  where, 
after  another  surgeon  had  removed  a  tuberculous  kidney,  I  was  obliged  to 
operate  again  on  account  of  a  persistent  tuberculous  sinus.  The  operation  was 
difficult. 

While,  as  stated,  acute  ascending  or  descending  processes  may  produce 
but  little  change  in  the  ureter,  such  is  not  the  case  in  chronic  infections.  The 
ordinary  pyogenic  bacteria,  the  gonococcus.  Bacillus  tuberculosis,  may  all  cause 
serious  obstructive  lesions,  interfering  with  the  passage  of  urine  to  the  blad- 
der, either  by  creating  a  mechanical  obstacle  or  by  interfering  with  the  mus- 
cular activity  of  tlie  walls  of  the  canal.  The  ureter  may  be  strictured,  either 
by  cicatricial  contraction  or  by  the  formation  of  valvelike  projections  of  its 
mucous  membrane.  The  tube  may  be  deformed  and  kinked  in  various  ways — 
by  dense  infiltration  of  its  coats  with  inflammatory  tissue  and  by  periureteral 
bands  and  adhesions  to  neighboring  structures.     Ulceration,  notably  in  cases 
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of  tuberculosis,  may  form  pits  and  liinnmocks  in  tlje  canal,  Tbe  formation  of 
papillary  outgrowths  is  also  a  not  uncommon  event  in  chronic  pyonefihrosis. 
Some  of  these  nreters  become  as  large  as  a  man's  thunibj  with  walls  a  third 
of  an  inch  ihic1c»  and  feel  as  dense  ami  hard  as  leather. 

We  have  already  deseriljed  tlie  marked  deposition  of  fat  whieli  may  occur 
in  the  wall  of  the  ureter  in  cases  of  chronic  inflammation  of  all  kinds.  (See 
Pyonephrosis?.)  Such  nreters  are  palpahk%  ciflior  />cr  vafjhiam  or  })er  reciuitu 
They  feel  like  firm  cords,  often  nodular,  notably  if  tuberculous;  they  are 
tender.  In  women  they  may  be  mistaken  for  a  fixed  ovary  or  fnr  a  pus  tube 
or  a  f>el vie  exudate,  Tf  the  individual  is  thin,  and  has  relaxed  abdominal  walls, 
the  ureter  may  sometimes  be  felt  through  the  abthnninal  wall  as  a  tender 
cylindrical  lx>dy  passiufj  over  the  brim  of  the  pelvis.  In  all  these  conditions 
tliere  will  usually  l>e  pyuria,  sometimes  hematuria.  (See  also  (Vstoscopy  and 
Catheterization  of  the  Ureters.)  While,  as  already  stated,  these  changes  in 
the  ureter  usually  form  only  an  acconipaniment  to  disease  of  the  kidney,  and 
are  observed  incidentally  when  operating  on  that  organ,  yet  cases  of  inde- 
I*entlent  inflammatory  disease  of  the  ureter  ahaie  with  only  trifling  involvement 
of  eirher  the  kidney  or  Idaibler  have  fK^casioually  W\n\  ebserved. 

Thus,  Israel  relates  a  ease  of  a  young  man  wh*»  bad  suffered  from  pain- 
fid  and  fretpient  urination  f^ir  eight  years,  acconj[>anied  by  violent  and  fr*^ 
quently  repeated  attacks  of  renal  colic.  Hematuria  of  macroscopic  cpiantity 
was  noted  from  time  to  time.  Tlie  urine  ahvays  contained  some  blf>od  cells 
and  a  variable  (plant ity  of  catarrhal  ingredienls.  There  was  extreme  tender* 
ness  of  the  kidney  and  along  the  course  of  the  ureter.  The  kidney  was  ex- 
posed, on  the  assumjition  that  a  stone  w\>uld  1k^  foiuid;  the  kidney  appeared 
nearly  normal  and  contained  no  stone.  Tlie  symptoms  not  abating,  the  renal 
pelvis  was  ojiened  and  tbe  ureter  exposed.  **  The  ureter  was  founfl  to  l»e 
extraordinarily  hard*  it  w^as  three  times  its  normal  ihieknesH,  At  various 
points  tliere  were  swollen  sections  as  hard  as  cartilage.  The  ureter  adhered 
firrnly  to  the  lutersd  wall  of  the  |Kdvis."  A  Iwmgie,  size  No.  10,  French,  could 
be  fiassed  into  tbe  bladder.  The  attacks  nf  pain  continuing,  the  kidney  and  a 
part  of  the  ureter  w*ere  extirpated.  The  pains  ceased,  and  after  a  time  the 
urine  l»ei*ame  norimiL  A  second  case  of  Israers,  ^*  a  meudiranous  nreteritis,^^ 
caused  by  a  chronic  bacterinria  is  of  interest.  The  patient,  a  young  wiiman, 
passed  masses  of  pus  containing  calcareous  matter,  nsnally  in  tlie  shape  of 
casts  of  tlie  ureter ;  small  calculi  were  also  passed.  The  prominent  symptoms 
were  attaeks  of  fever  and  of  renal  colic.  Removal  of  the  kiilney  cured  the 
diseose.  Tlie  bladder  having  bi^en  always  normal,  the  kidney  showed  the 
lesions  of  interstitial  nephritis  merely. 

Periureteritis  n»ay  al>o  rK'eur  strondarllt/  in  any  of  tbe  forms  of  chronic 
ureteritis  with  the  production  of  inflammatory  tissue  around  tlie  ureter  which 
inBV  bind  it  firmly  to  the  surrounding  structures,  and  make  the  removal  of  the 
ureter  extremely  diffir^idt  or  impracticable.  In  cases  wbcr<*  the  urett^r  has  been 
cut  during  pelvic  operations  an  ascending  jieriureteritis  lias  ht^en  observed. 
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Feriureteritic  Fhleg^mon. — Cases  of  periureteric  phlegmon  have  been  de- 
scribed in  which  the  signs  and  symptoms  seemed  to  point  to  ulceration  and 
perforation  of  the  ureter  as  a  source  of  the  infection.  (See  Stone  in  the 
Ureter.) 

Stricture  of  the  Ureter. — Stricture  of  the  ureter  may  arise  from  any  chronic 
inflammatory  process  of  tlie  walls  of  the  canal,  notably  from  gonorrhea,  from 
external  violence,  as  when  the  ureter  is  crushed  without  being  ruptured,  and 
from  pressure  ulceration  of  the  ureter  produced  by  the  prolonged  presence 
of  stone  in  the  canal.  The  interference  with  the  outflow  of  urine  causes 
hydroureter  or  pyoureter,  and  usually  hydronephrosis  or  pyonephrosis  as  well ; 
as  stated  elsewhere,  sudden  complete  and  permanent  obstruction  produces 
atrophy  of  the  kidney. 

Diagnosis  of  Stricture  of  the  Ureter. — Diagnosis  of  stricture  of  the  ureter 
can  sometimes  be  definitely  made,  sometimes  it  cannot  The  signs  and  sjTnp- 
toms  will  be  those  of  hydronephrosis  or  pyonephrosis,  according  to  whether  in- 
fection is  present  or  absent,  or  of  nephrolithiasis,  or  of  renal  tuberculosis.  The 
presence  of  strictures  can  only  be  ascertained  by  the  introduction  of  ureteral 
bougies  and  catheters,  which  meet  an  obstruction  after  advancing  a  certain 
distance.  Fallacies  are  here  probable  on  account  of  folds  of  mucous  mem- 
brane, ulcerations,  and  indurated  areas,  making  the  canal  tortuous  or  rigid; 
or  from  the  presence  of  stone  in  the  ureter;  or  from  the  outside  pressure  of 
any  variety  of  pelvic  tumor.  If  the  bougie  can  once  be  passed  through  the 
stricture  the  surgeon  may  feel  it  firmly  gripped  by  the  stricture  upon  with- 
drawal. If  a  fusiform  or  bulbous  catheter  is  used  this  sensation  will  be  more 
marked.  The  technic  is  described  under  Ureteral  Catheterization.  Although 
naturally  more  difficult  in  men  than  in  women  the  procedure  is,  nevertheless, 
practicable  in  tlie  latter.  A  further  confirmation  of  the  diagnosis  has  been 
obtained  in  certain  cases  by  the  steady  escape  of  a  considerable  quantity 
of  clear  or  purulent  urine  through  the  catheter  after  passing  the  stricture; 
and,  further,  by  the  ability  to  inject  considerable  quantities  of  fluid  through 
the  catheter  into  the  dilated  portion  of  the  ureter  above  the  stricture  without 
causing  pain.  It  is  desirable  to  locate  the  position  of  the  stricture.  For  tliis 
purpose  the  catheter  should  be  introduced  slowly ;  when  the  stricture  is  passe<l 
the  urine  begins  to  flow;  the  catheter  may  then  be  slowly  withdrawn  until 
the  flow  ceases;  we  then  know  that  the  eye  of  the  catheter  is  within  the 
stricture. 

If  the  examination  is  made  with  the  cystoscope,  the  length  of  it  deducted 
from  the  total  length  of  the  catheter,  from  the  point  where  it  enters  the  extra- 
vesical  end  of  the  cystoscope,  gives  the  depth  of  the  stricture.  In  women 
any  straight  instrument  introduced  through  the  Kelly  tube  serves  as  a  meas- 
ure from  the  outer  extremity  of  the  tube  to  the  ureteral  orifice;  this  distance 
being  deducted  in  a  similar  manner,  gives  the  depth  of  the  obstruction.  Many 
strictures  of  tlie  ureter  are  only  discovered  when  the  kidney  is  exposed  in  the 
loin,  its  pelvis  opened,  and  a  flexible  bougie  or  sound  introduced  downward 
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to  the  bladder — a  nicaaure  never  to  be  neglected  when  the  condition  of  the 
kidney  is  such  that  nephrectomy  is  not  pc»sitively  indicated. 

Therapy  of  Stricture  of  the  Ureter.— The  therapy  of  stricture  of  the  nreter 
varies  with  the  imderlving  cause,  and  the  Bitnation  of  the  strietnn*;  it  should 
be  conser\'ative  if  pisiiihle*  A  few  strictures  can  l)e  successfully  dilated;  in 
other  cases  a  plastic  operation  on  the  canal  it^U  is  possible;  in  others,  an  anas- 
tomosis between  the  ureter  and  tlie  rerrnl  plvis;  in  others^  iiiiplant^ition  into 
the  bladder;   in  otberSj  noniiug  short  of  nephrectoiuy  is  indicated. 

ITreteral  Calculus.^The  majority  of  ureteral  calculi  have  descended  from 
the  kidney.  (See  Xeplirolithiasis/)  These  ealmli  are  prone  to  lodge  at  three 
jMiints,  slightly  narrower  than  tlie  rcmaiuder  of  the  canal:  (1)  At  the  coin- 
nieneement  of  the  ureter,  opposite  the  lower  l:oriler  of  the  kidney.  (2)  About 
opposite  the  briiu  of  the  true  pelvis,  or  a  little  lower.  (3)  In  the  vesical  por- 
tion of  the  ureter — t.  e.,  in  the  lihxdiler  wall,  Tliey  sometimes  remain  luipacted 
at  the  papilla,  and  mnv  [rroject  into  the  bladder;  they  are  then  visilde  through 
the  cystosco})e.  It  is  well  to  bear  in  mind  that  the  calculi  may  l>e  multiple. 
The  changes  produced  in  tlie  kidney  and  ureter  hy  calculi  have  been  discussed 
nnder  Xephrolitlnasis*  They  are  pyonephrosis,  infected  bydruuephrosis,  occa- 
sionally in  non infected  cases,  hydronephrosis. 

The  changes  produec*d  in  the  ureter  by  the  |)rolouged  impaetion  of  a  stone 
are  partly  due  to  obstruction  of  ll»e  tluw  of  urine,  partly  to  uiccliauical  irrita- 
tioa,  combined  with  infection. 

The  first  causes  dilatation  fif  the  ureter  alnive  tlie  obstruction,  to  which 
amy  be  added  a  tortitous  course  and  increase  in  its  length.  The  second  causes 
swelling,  and  later  ulceration  of  the  ureter  at  the  jKunt  of  impaction,  with 
the  production  of  pyouretcr,  aTi<l  f»f  stricture  of  the  ureter,  or  jieriiireteritia 
with  adhesions,  soiuctiuies  jitTforation  of  the  ureter,  extravasation  of  urine,  and 
a  Jjcri ureteric  phleguion.      (See  Periureteritis.) 

In  total  occlusion  of  the  ureter  by  a  calculus,  in  a  kidney  not  already 
dilatcMl,  atrophy  of  the  kidney,  ix'casioually  couiplete  and  fatal  anuria,  either 
r^'flt'x  or  due  to  a  crippled  kiduey  ujmiu  tlie  other  side,  may  oceur.  Ineomplete 
ol«truction,  noninfwted  and  of  long  duration,  may  also  produce  total  atrophy 
^i  tlie  kidney. 

Symptoms  of  Ureteral  Cateulus, — The  symptoms  of  stone  in  the  ureter 
T^seaible  those  of  stone  in  the  kidney,  though  the  former  are  more  often  accom- 
i/imied  by  renal  colic  tlian  the  latter.  In  some  cases  the  symptoms  will  be 
frferred  to  the  lower  ]iart  of  the  urinary  tract  to  an  extent  not  conunon  in 
tidney  stone.  These  patients  will  com  plain  of  iu  tense  vesical  tenesmus,  of  pain 
k  the  glans  penis  of  males,  or  in  the  labia  and  vestibule  of  females,  or  of 
piiinful  urination,  with  normal  frequency,  of  pain  iu  the  prostate  and  sacrum. 
In  many  instances  the  pain  is  referred  distinctly  to  one  side  of  the  median  line; 
Btill,  these  localizations  are  merely  suggestive,  not  positive  indications  of  ureteral 
stone.  The  cbangt*s  in  the  urine  are  those  descril>ed  under  Stone  iu  the  Kidney. 
(For  the  X-ray  diaynosis  of  ureteral  calculi,  see  the  X-rays.) 
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f  Examination  for  SI  ones  in  the  U  re  ier. ^Sione^  In  the  ureter  may  be  felt 
by  vaginal  and  rectal  examination  in  women  in  many  eases,  and  a  smaller 
niunlx^r  by  recta]  palpatirm  in  men.  General  anesthesia  p?rmitH  a  more  com- 
plete examination.  As  elsewhere  stated,  the  passage  uf  a  wax-coated  bt>ugie 
np  the  ureter  and  beyond  tlie  stone,  enabled  Kelly,  by  the  scratch  marks  on 
the  wax,  to  demonstrate  the  presence  of  ealcnbis.  The  procedure  has  l»een 
carried  out  suceessfiilly  by  others.  In  women  the  passage  of  a  metal  ureteral 
prabe  may  enalile  the  surgeon  to  ti>neh  a  stoue  an<I  feel  a  grating  seiLsatiom 
HA  very  large  stone  iii  a  thin  subject  might  be  felt  at  the  brim  of  the  fjelvis 
through  tlie  abduuiiiuil  wall.  The  X-rai/Sy  though  n<it  infullible,  remain  the 
siuij>lest  and  surest  lueaus  of  diagnosis, 
■  Valve  Pormation  in  the  Ureter. — As  a  cause  of  hydronephrosis,  the  forma- 
tion of  a  valvelike  projection  of  mucous  niemhrane  at  the  juuctiou  of  the 
ureter  with  the  renal  ]ielvis  has  been  observed  in  a  nuuiljcr  of  instances.  The 
causation  of  such  vnlvelike  projections  is  not  always  clear.  They  are  some- 
times congenital,  soutetimes  the  result  of  the  sinking  of  a  movable  kidney. 
The  symptftms  and  lesions  are  those  of  hydronejilirosis.  When  o]>erating  ijpon 
bydronephrotic  kidneys,  such  valvular  ]in>jcctions  should  be  sought  for.  If 
found,  a  plastic  operatinn  ujion  the  ureter  and  pelvis  inay  sometimes  be  done 
for  tlieir  relief, 

Kinking  of  the  Ureter, — Another  cause  of  hydr<iuephrosis,  and  of  the 
attacks  of  renal  colic  aeenmpanying  movable  kidney,  is  angidation  of  the  ureter 
at  its  junction  with  the  rvunl  pelvis^  caused  l>y  the  sinkiMg  of  the  movable  kid- 
ney and  the  tlxalion  of  tlie  ujifjcr  portion  of  tlie  nrek*r  by  normal  or  abnormal 
adhesions.  Tl:e  history  of  such  a  case  will  be  found  nnder  tlie  head  of  Inter- 
ndttent  llydronejthrosis.  In  this  instance,  elevation  and  fixation  of  the  mov- 
able kidney  in  a  nearly  nonnal  position  suHicrd  to  overcome  the  angulation 
and  establish  a  free  elianuel  for  tlie  flow  of  nrine.  Since  writing  the  above 
I  have  liad  anotlier  similar  case.  In  some  cases  this  will  not  snttice,  and  in 
snch,  separations  of  adhesions,  suttire  of  tlie  ureter  itself  in  some  new  |Hisitioii, 
or  a  ]ilastic  operation  on  the  ureter,  Ttiay  1^  necessary  to  relieve  tlie  obstruction* 

Cystic  Disease  of  the  Mncous  Membrane  of  the  Ureter, — The  condition  ap- 
pears to  be  not  very  rare.  Thirty-eight  cases  were  collected  from  the  literature 
by  Otto  Davidson  in  IttOl.  The  disease  may  de^-elop  during  infancy  or  later 
in  life.  Some  of  the  eases  are  parasitic.  In  the  cysts  the  cix*cidia  of  certain 
psorosperms  have  hetm  observed.  In  other  cases  the  cysts  have  ciintained  clear 
mucus  or  colloid  material  and  epithelial  cells. 

The  cysts  are  scattered  over  the  length  of  tlie  ureter,  and  may  be  so  nnmer- 
ons  as  to  completely  cover  the  mticous  mendirane.  They  may  occur  in  the  renal 
pelvis  and  trigouum  of  the  bladder.  The  individual  cysts  vary  in  size  frc*m 
that  of  a  millet  seed  to  that  of  a  |>ea.  The  main  surgical  interest  of  tlie  cim- 
dition  lies  in  the  fact  that  the  disease  has  in  some  cases  been  attended  by  attacks 
resembling  renal  colic  and  by  hematuria;  and,  further,  that  the  w^alls  of  the 
nreter  may  be  thickened  an<l  hard  and  its  vesical  orific^e  patent.      Infection 
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H  from  the  bladder  is  thus  favored.  The  disease  is  sometimes  bilateral.  If  the 
W  cvsts  are  present  at  the  papilla  or  in  the  bladder,  the  cystoscope  would  be  useful 
W  in  diagnosis. 

r  Prolapse  of  the  Tlrctcr  into  the  Bladder. — ^Prolapse  of  the  ureter  into  the 

bladder  has  been  observed.     In  one  case  the  surgeon  mistook  the  prolapsed 
Qreter  for  a  tumor  and  cut  it  oflF.     The  patient  died. 

Cysts  of  the  "Ureter. — Solitary  cysts  of  the  vesical  end  of  the  ureter,  of  con- 
^i<lerable  size,  projecting  into  the  bladder,  have  been  observed. 

Congenital  Sivertieula. — Congenital  diverticula  of  the  lower  end  of  the 
XM^aroter  have  been  reported  in  twenty  cases.  Obstruction  and  hydronephrosis 
t»  «ve  been  the  usual  result 

Tumors  of  the  "Ureter. — A  few  benign  and  malignant  tumors  have  been 
^■■■^^^'corded  as  primary  in  the  ureter.  Albarran  has  collected  the  largest  number 
d^zf  cases — 1^2.  In  18  the  tumors  w^ere  papillomata.  In  1  they  Were  observed 
X^Tfojecting  into  the  bladder.  They  had  caused  obstructive  symptoms  and  hydro- 
:K:fc«phrosis.  The  kidney  and  ureter  were  removed.  The  papillomata  may  be 
<3  iffiise  or  limited  to  one  or  both  ends  of  the  ureter.  They  may  recur  after 
:«r>^nioval,  and  may  undergo  malignant  degeneration. 

Diagnosis. — The  diagnosis  must  be  based  upon  obstructive  symptoms,  some- 
"tiinies  hematuria,  the  cystoscopic  examination,  ureteral  catheterization,  catch- 
ixig  and  bringing  aw^ay  a  fragment  of  tumor  tissue,  or  upon  the  passage  of 
«^    fragment  of  tumor  tissue  in  the  urine  and  its  recognition  under  the  micro- 

Sarcoma. — A  very  few  cases  of  primary  sarcoma  of  the  ureter  have  been 
^■"'ecorded. 

Carcinoma, — ^Malignant  epithelioma  and  carcinoma  have  been  recorded  in 
^  few  cases  as  primary  in  the  ureter.  Hematuria  has  nearly  always  been  the 
first  sign  of  the  disease,  the  course  of  which  is  apt  to  be  short.  Gerstein 
^■^^ported  a  case  of  a  primary  cancerous  nodule  the  size  of  a  pigeon's  egg,  sur- 
^^'ounding  the  mouth  of  the  right  ureter.  The  patient,  a  man  of  sixty-seven, 
^ied.  Other  nodules  were  found  in  the  bladder  and  in  the  right  kidney. 
-Among  the  cases  collected  by  Albarran,  three  were  primary  in  the  ureter. 

The  signs  and  symptoms  of  cancer  of  the  ureter  are  hematuria,  the  forma- 
^^on  of  a  tumor — i.  e.,  a  hydronephrosis.  There  may  be  steady  pain  or  attacks 
^^f  renal  colic,  or  none. 

Hematuria  is  a  nearly  constant  symptom,  otherwise  the  urine  will  be 
Nearly  or  quite  normal.  Epithelia  and  possibly  fragments  of  tumor  tissue 
^^ay  appear  in  the  urine,  but  a  diagnosis  can  rarely  be  made  on  these  findings. 
The  cystoscope  and  ureteral  catheter  may  aid  in  the  diagnosis.  The  course  of 
^le  disease  is  short,  and  no  diagnosis  of  the  exact  condition  is  likely  to  be 
^ade  until  the  kidney  and  ureter  are  exposed. 


84 


CHAPTER   XXII 
RENAL  HEMATURIA 

Conditions  Attended  by  Hematuria. — Aside,  from  the  various  diseases  of  the 
kidney  described  in  the  previous  pages,  accompanied  more  or  less  constantly 
by  hematuria,  there  remain  to  be  discussed  a  number  of  conditions  attended 
by  bleeding  from  the  kidney,  some  of  them  amenable  to  surgical  treatment, 
some  of  them  not.  They  were  formerly  grouped  under  the  general  head  oi 
Essential  Renal  Hematuria  because  the  pathology  of  the  several  forms  was 
obscure,  and  while  it  cannot  be  denied  that  in  a  few  cases  bleeding  from  the 
kidney  without  any  evident  pathological  lesion  does  occur,  yet  the  number  ol 
such  cases  reported  has  greatly  diminished  pari  passu^  with  a  more  complete 
knowledge  of  kidney  pathology. 

The  conditions  may  be  grouped  under  several  heads: 

1.  Hemophiliu, — A  number  of  cases  of  renal  hematuria  have  been  observed 
among  bleeders.  The  diagnosis  is  to  be  made  from  the  personal  and  famih 
history. 

2.  Renal  hematuria  from  prolonged  muscular  effort,  in  persons  otherwise 
healthy.     Usually  confined  to  a  single  attack. 

3.  Hematuria  from  movable  kidney  and  in  hydronephrosis.  The  former 
very  rare.  The  latter  very  common.  Both  are  probably  due  to  mechanical 
interference  with  the  circulation  of  the  kidney  or  with  obstruction  of  the  ureter 
and  intense  venous  congestion. 

4.  A  few  cases  of  hematuria  occurring  in  tabetics  have  been  reported  without 
other  evidences  of  kidney  disease.  A  tabetic  man  who  has  been  under  my  care 
for  a  number  of  years  had  a  single  sharp  attack  of  hematuria  about  two  year* 
ago,  coming  on  without  pain  and  lasting  twenty-four  hours.  A  pint  or  more 
of  blood  was  lost.  The  blood  came  from  the  right  kidney,  as  shown  by  cysto- 
scope.  The  kidney  was  neither  enlarged  nor  tender.  There  have  been  no  evij 
dences  of  nephritis  in  the  urine,  nor  has  the  attack  been  repeated. 

6.  Cases  of  unilateral  nephritis  accompanied  by  hematuria.  In  these  case-i 
other  signs  of  nephritis  may  be  wanting.  Albimiinuria  may  be  present  <r, 
absent.  In  some  the  urine  will  contain  casts.  The  hematuria  may  or  may  n<» 
be  accompanied  by  pain.  The  lesions  in  the  affected  kidney  are  circumscril)G^ 
areas  of  sclerosis  and  of  acute  and  chronic  diffuse  nephritis.  The  history 
a  young  man  whose  kidney  I  removed  in  1904  is  interesting  in  this  (Szzm 
nection : 
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The  patient^  a  young  man  aged  twenty,  tlenied  venereal  disease.     One  month 

^>^fore  I   saw  hira   he  was   awakened   at  night  by  severe  pain   in   the  right  lotn, 

Radiating  downward  to  the  bladder,  groin,  and  testis.     He  desired  to  urinate  and 

•observed  that  his  urine  was  bloody.     The  hematuria  lasted  two  days.     Since  then 

^^^  liad  had  frequent  and  painful  urination  day  and  night  and  had  observed  bhiod 

iii!ii^  urine  at  intervals  of  two  or  three  days.     He   felt  weak  and   ill,   and   was 

«>ljliged  to  give  up  work.     His  urine,  when  examined,  was  arid.     Specitie  gravity, 

^.018.    Darkaml^er.    Cloudy.    Moderate.    Alliuminuria.    Microscopic.    Much  blood. 

I^ii s  eel  1  s  in  rn ot 1 1 ^ rate  n u n i be r ,    N o  tubercle  ba <  i I li . 

Phifnual   Ej-amijiaiioH, — A    slender,   rather   delicate-looking  young   man,      De- 
^hM  tenderness  over  the  region  of  the  right  kidney.     Kidney   not   felt.     Upon 
^jKJsing  the  kidney  it  was  of  normal  si^e.     There  w*ere  several  depresgeil  areas  on 
^fie  svirfaee.     Capsule  split  and  found  adherent.     Surface  of  cortex  granular.     In- 
cision into  kidney  showed  areas  of  hemorrhage  into  pareiiehyma.     Kidney  removed. 
Pathulogifal  Rtf part.— 'The  sfiet^imen  is  a  kidney  measuring  It)  X  ^*^  X  3  enx. 
Capsule  has  been  stripped  aw*ay,  leaving  a  slightly  roughened  purfaee  in  which  are 
several  cicatru-ial  depressions,  each  a  few  millimeters  in  diameter.    There  are  also  a 
few  areas  of  recent  hemorrhages.     The  markings  of  the  cortex  are  very  indistinct. 
Sections  show  a  ditTnse  nephritis,  presenting  a  variety  of  changes,  some  chronic, 
Miae  acute.     Of  the  former,  the  most  marked  are  a  pronounced  increase  of  fibrous 
strnma.      Fibrous   thickening  of   many   capsules  of   Bowman.      Atrophy   of   many 
gloiaeruli  and  liyaline  degeneration  of  a  few  vessels.     Acute  inflammation  is  indi- 
<^ted  by  abundant  infiltration  with  small  mononuelear  cells  and  numy  casts,  ehietly 
"VnliDe,   hut   a   few  contain   leueocytcs.      I*arenehymatoiis   degeneration   of  cells   is 
'fiarked. 

The  patient  recovered  and  has  remained  without  signs  of  ne|>hritis  in   the  re- 
"J fining  kidney  during  five  years. 
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(i.  Cases  of  hilalci^al  Ttephrllls  in  Avhich  hut  one  kidney  bleeds. 

7.  Cn*^es  of  a  rarirOn^r  {'oraiilion  of  the  veins  of  tlie  nnal  ju^lvis  or  ui'eter, 
^^9  in  two  eases  (Fejiwick),  a  varicose  condition  of  the  veins  of  a  single  papilla. 

K  Cmrs  of  (hjuhtfid  character,  designs fod,  fur  want  of  better  names,  anfjlo- 
^^'Urofir  hrmaitiriay  ht/slcriail  hemftftinfiy  aiul  fjcphralgia.  Some  ^ears  ago  I 
^Mr  a  raiddk-aged  w^unan,  well  nourislied,  not  nenroticj  whose  coniplaiut  was 
^^rnaturia,  ci*ming  on  at  irregular  intervals  without  pain,  lasting  for  hours 
****  days.  The  quantity  of  blood  in  the  urine  was  never  large,  luit  enough  to 
?*ve  it  a  distinct  tinge  of  red.  Her  right  kidney  was  niovable.  I  eallicterized 
^^Ih  ureters,  and  fnuB  iHith  Idoody  urine  was  obtained.  Exf^osure  of  the  right 
kiJney  showed  no  almormality  except  mobility  of  the  second  degree.  The 
*^|»sule  was  split  and  suiured  to  the  nniselcs  of  the  loin.  Other  attacks  of 
"<?iiiaturia  occurred;  the  patii'nt  hiH-anie  disciMiraged,  and  was  lost  sight  of. 

Diagnosis, — In  some  cases  of  unilateral  uefihritis  tht?  attacks  of  hematuria 
^nd  renal  pain  will  l*c  so  inarke<l  that  the  surgeon  will  expose  and  examine  the 
■^i'lney  in  the  expectation  of  finding  a  calculus,  a  tuljerculous  focus,  or  a  tumor. 
With  the  exception  of  the  lesions  described,  the  findings  w'ill  he  uegative.  The 
^ere  splitting  uf  the  kidney  has  iK^ncfited,  and  even  cured,  some  itf  these  eases. 
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At  present  our  knowledge  of  the  pathology  of  the  kidney  is  more  accurate 
than  it  was  a  few  years  ago.  It  is  believed  that  the  cases  formerly  classed  as 
angioneurotic  hematuria,  hysterical  hematuria,  and  nephralgia  have  some  real 
lesion  as  a  cause.  It  is  qiiite  certain  that  hyperemia  and  congestion  of  the 
kidney,  due  to  various  causes,  may,  by  producing  increased  tension  within 
the  kidney  capsule,  bring  on  attacks  of  kidney  colic  in  no  way  to  be  diffen*n- 
tiated  from  those  caused  by  the  passage  of  a  stone  down  the  ureter.  01)struet- 
ive  conditions  to  the  flow  of  urine,  such  as  may  occur  from  a  movable  kidney 
with  kinking  or  torsion  of  the  ureter  or  from  valve  formation,  may  cause 
typical  renal  colic,  and  occasionally  hematuria.  In  several  cases  firm  adhesions 
have  been  found  l)etween  the  fatty  and  fibrous  capsules  of  the  kidney. 

In  a  general  way  it  may  be  said  that,  from  the  very  nature  of  the  lesions 
and  symptoms,  a  large  proj)ortion  of  these  cases  cannot  be  distinguished  from 
stone,  tuberculosis,  etc.,  without  exposing  and  incising  the  kidney.  In  case 
nothing  abnormal  is  found,  a  small  piece  of  kidney  tissue  may  be  remove<l, 
when,  if  the  process  is  diffuse,  the  microscope  may  clear  up  the  diagnosis. 

The  pathology  of  these  somewhat  obscure  cases  was  well  summed  u])  by 
James  Israel,  in  conclusions  drawn  from  his  ovra  experience  and  that  of 
others.     He  wrote: 

1.  There  are  eases  of  unilateral  nephritis. 

2.  Nephritis  may  he  accompanied  bv  renal  pain  identical  in  character  with  the 
attacks  of  renal  colic  accompanying  obstructive  lesions. 

3.  Bilateral  nephritis  of  like  severity  in  each  kidney  may  give  rise  to  purely  uni- 
lateral pain  and  colic. 

4.  Nephritis  may  cause  pain  radiating  to  the  bladder  and  urethra. 

5.  There  may  be  a  severe  nephritis  with  neither  albumin  nor  casts. 

6.  The  urine  may  contain  large  numbers  of  hyaline,  granular,  and  epithelial 
casts  and  no  albumin. 

7.  There  are  cases  of  nephritis  accompanied  by  periodic  or  continuous  bleedini^ 
which,  as  regards  its  severity  and  duration,  the  caprieiousness  of  its  occurrence,  its 
limitation  to  single  acts  of  urination,  cannot  be  distinguished  from  the  hematuria 
accompanying  malignant  tumors.  Renal  hematuria  may  begin  and  continue  with 
or  without  renal  colic.  The  bleeding  is  not  the  cause  of  the  colic;  both  are  conse- 
quences of  the  congestion  of  the  kidney. 

8.  A  large  number  of  the  conditions — formerly  designated  nephralgia,  nephral- 
gie  hematurique,  angioneurotic  renal  hematuria — are  due  to  nephritis. 

9.  Incision  of  the  kidney  has  a  favorable  influence  on  the  symptoms  in  many 
of  these  cases. 

10.  The  wound  in  the  kidney  should  not  be  closed  by  suture. 

PARASITIC  DISEASES  CAUSING  HEMATURIA 

In  the  tropics  a  ininil>er  of  parasitic  diseases  have  hematuria  as  a  sym|v 
tom.  Some  of  these  diseases  get  well  after  a  sojourn  in  a  cold  or  temjx'rate 
climate.     Only  a  few  such  cases  are  seen  in  New  York.     Among  these  parasites 
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are  Filariii  j^anpiinis  lioiiihus.  (For  a  description  of  tlip  characters  and  life 
1  i-torv  f»f  fliis  ncinatode  wunii,  see  Klcpliantiiisi^i  nf  tlie  Scryltiiii  and  Penia.) 
Filariasis. — Filariasis  Itas  elivliiria  i\s  a  synijitoiii  in  iiuiny  eases*  Hema- 
^:ria  tnuy  c<x»xi«t  or  be  present  alone.  The  ehvhms  iiriiu\  if  allowed  to  stand, 
^^[wirates  into  three  layers — an  upi>ermost  layer  of  fatty  emulsion,  a  middle, 
B^early  clear,  layer  of  nrine,  and  a  bottom  layer  of  blood. 

Bilharz  Disease — Endemic  Hematuria  of  Egjrpt.- — Another  parasitic  disease 
>f  the  trojdes  attended  by  hematuria  ija  known  a.^  Bilharz  tlfsmsey  or  endemic 
Unnnluria  of  Egt/pl,     It  is  eansed  by  a  trematode  \vorm  or  flnke  (Distoma  he- 
iimtiibia  Bilharxii).     In  Ei;yptj  lieniatnria  ass(x*iated  with  ihe  snhserjuent  de- 
velopment of  vesieal  ea  leu  his  lias  long  been  known  as  a  very  freqnent  disease 
amnn^^  native  male  ehihlren  and   vtamg  nien.      The  cause  was  discovered  by 
Pmfcssf»r  Kilharz,  of  Cairo,  in  1S51,     The  sexes  of  the  worm  are  separate. 
They  are  milk-white  in  color.     The  nude  is  cylin<lrieal  in  shape,  12  to  14  mm. 
loug,  1  Mini*  broiiih     It  has  an  oral  and  a  ventral  sucker,  placed  close  together. 
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**•  lao. — UiaNAKT  Sediment  IN'   Dr.  Pool 'a  Case  *»f  Bri.iiAaz'K    DisEAf*E.     Low  magnifying  power 
showing  ova,  cryatabj  red  celU  Bnd  granular  detritus. 

Mio  genital  opening  is  just  posterior  to  the  ventral  sucker  By  a  ventral 
^^^"►Itlini^  i»f  the  lateral  borders  of  the  worm  there  is  created  a  gynecophoric 
^Hnal  for  holding  the  female  during  coitus.  The  female  is  longer — 14  to  1*J 
^^m. — than  Hie  male,  the  body  h  more  slender,  and  iliiring  coitus  projects 
'•pvnnd  his  Ixtdy  at  either  end.  The  ova  are  ovoid  in  shajX';  they  are  0J2  mm. 
long  and  OMA  mm.  wide.     They  are  inclosed  in  a  transparent  envelope  or  shelly 


MagoiSed  500  dlamet<irs-      iT>r,  Pool's  ca 

in  shape,  more  blunt  at  the  licuil  end.  When  BWimniing  it  becotue 
elongated.  The  embryos  die  in  urine  after  twenty-four  honrs,  bnt  nm 
kept  alive  in  Avater  for  sevend  days.  T!ie  life  history  of  the  ernbryo  h 
known,  nor  what  its  intermediate  host  may  be,  nor  whether  they  entei 
human  body  with  such  a  host  or  alone.  I 

Occurrence. — The  diseas^e  ia  most  eoiumon  on  the  Nile,  and   is  liere 
eomnion,  affecting  a  very  large  pr^Ji^rtion  of  the  pi»pulalion — ^4:2  times  i 
autopsies   (Sonsino).     It  also  occurs  in  many  ftther  parts  of  Africa   an 
Syria,  Cyprus,  iladagasear,  India,  and  other  tropieal  eountries  of  the  Ea 

The  eases  observed  in  the  United  States  are  cliiefly  imported^  a  few  A 
ful  cases  only  having  apparently  developed  in  Indiana  and  lUmois.         ^ 

Mode  of  Infection. — Tlie  mode  of  infection  is  either  throngh  impure  d 
in^  water  or  through  bathing,  or  both.  Wlielher  the  embryos  are  swallow* 
an  encysted  state,  or  whether  they  enter  through  the  skin  or  thrnngh  the 
thra,  is  not  certainly  known.     The  first  mode  seems  the  most  [irobalde  one. 

Paiholofff/. — The  chief  lesions  of  the  disease  are  found  in  tire  gcnitiHiiri 
tract,  the  bladder  being  most  often  aiTeetefl  The  ailiilt  worms  are  foui] 
the  branches  of  the  portal  system  of  veins;  most  often  in  the  veins  oi 
bladder  and  rectum  ;  very  rarely  free  iu  tlie  gen ito~uri nary  tract.  In  the  sni 
veins  the  female  deposits  her  ova.     These  finally  perforate  into  the  surruu 
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tmw^,  giving  rise  to  irritative  and  iiifiaiimuit«»ry  changen,  or  into  the  geuito- 

tirinarv  Irart  or  reL'tiim,  caiisiiig  liruiatiirin,  tir  tlie  [mi?sage  of  blood  per  rvctum. 

The  ova  may  tli€*ii  l>e  found  in  the  urine  or  feces^  as  the  case  may  be,  in  hirge 

nitinkTs.     As  stiitrd,  (lie  hhidder  is  tlie  nK»st  frequent  seat  of  the  perforations* 

Tliev  may  l>e  viewed  tlinmgh  the  eysto8eo[K%  and  ap|*ear^  aeeurding  to  UWeil,* 

* :is  congested  and  eeehynunsed  patches,  varying  in  size  from  one  fourth  to  half 

an  inch  in  diameter,  eovered   with  mortis  iH>ntaining  many   ova.      They   are 

^^neralJy  in  the  jHKsterior  part  of  the  bladder/'     Later  in  the  disease^  more 

fully  develoi>ed  lesions  may  consist  of  vegetations,   and   considerable   tumor 

masses  coated  with  earthy  sails.     Tlie  searcher  in  the  bladder,  grating  upon 

Hiese,  gives  tlie  sensation  of  stone.     In  addition,  the  wall  of  ibe  bladder  may 

be  thickened  and  its  capacity  reduced.     The  outgrowths  may  entirely  fill  the 

bladder.      Similar  lesitms  may  be  develoj>ed  in   the  ureter  and   renal  pelvis. 


>)^^ 


FjG,  132, SUEIX  OF  THE   OviTM   AFTKR   MIGRATION    OF   THE    EmBRYO   OF  DlSTOilA    HCM ATOBIA. 

Magnified  500  diameters,      (Dr.  Pool's  case.) 

Often  calculi  are  formed,  an<l  thus  the  individual  is  exposed  to  any  of  the 
^eatrnctive  lesions  of  the  kidney  due  to  obstruction  and  infection — ^i.  e.,  hydro- 
nephrosis, pyoneplirosis,  etc. 

The  Blood. — A   moderate   leuc<x;ytosis   is   usually   present      An   increased 
proportion  of  eosinopliilcs  is  eonmionly  ohserved.     In  fifty  cases  studied  by 
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Douglas  and   Hai*dy,  tlie  cosinopliilia  anioiintcH  on  Uie  nvprapp  tn  1^,4**  p^^ 


cent*     The  large  pf»Ivimclear  cells  are  refliired  in  ihiiiiIkt, 

Symptoms  and   Diftfjnosi's.^ — Witlioiit   ^oing   intu   all   of   tlie   ^yiiijtlunj!^ 
_  detail,  it  mav  be  said  I  hat  the  ino«t  const  nut  svinfHom  of  the  disease  h  heiL^ta^ 
Btitria,  and  that  the  diagnosis  deix'nds  iip4:m  finding  the  ova  in  the  urine  or 
tlie  feces. 

In  the  early  stages  Uu  otiier  symptnnis  are  neeessurily  present.      Liiter* 
flamination  of  tlie  bladder^  vesical  or  renal  calculi,  occur,     Tlie  prostate  ^«^j 
seminal  vesicles  may  be  invaded  with  ahsc^esg  formation.     There  may  lie  ^T^^*^ 
tonis  of  prm'titis  with  blmidy  stools.     Profound  anemia  and  cxhauistion,  sef  .^, 
or  some  fatal  kidney  eoiiiplieation  may  end  life, 

I  append  the  history  of  one  of  the  very  few  etises  found  in  Xew  Ynrk 
tlircmgh  the  kindness  of  Dn  K,  TL  Pool,  who  has  also  jR*rmitted  ni©  to  use  tie 
microjjhotographs  iif  Uie  urinary  sediment  liere  reproduced* 

I      A  Case  of  Bilhvkzia   l!t3tAToBi\, — The  }jatient  was  a  young  man,  tH-^ity 
Blrears  of  age,  an  AlG:erian  by  birth,  a  sailor  by  txrupatinu.     When  be  was  eig-hl 

years  of  a^e  he  went  to  I>^uiailia  on  the  Suez  Canal.  K|:^'pt,  and  remainKl  then? 

for  five  years.     Diirint,'  thai  tirtte  he  Wi'iit  iu  swlnuiiing  aluK>-t  daily.  Vitb  in  tfi<* 


^T 


I 
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Km.  133 — EMnBYH  of  DfsrnMA  Hfvatoria  after  Migration  from  thl  Siiti-u 
Map:nified  500  dianiHere,     (Dr.   Pool's  case.) 

breams  and  ponds.     The  next  five  yf^ar§ 
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urethral  injections.  A  fortniglit  later  he  went  back  to  Algiers,  where  it  was  intensely 
hot,  and  shortly  after  reaching  the  country,  as  he  supposed  on  account  of  the  intense 
heat,  he  noticed  that  all  of  his  urine  was  diffusely  red.  lie  remained  in  Algiers 
for  three  or  four  months  and  the  condition  ])ersistcd.  He  had  no  other  symptoms 
and  was  able  to  go  about  his  regular  occupations.  As  soon  as  he  left  the  country 
the  diffusely  bloody  urine  changed  to  the  characteristic  hematuria  of  the  disease — 
viz.:  after  he  had  passed  a  normal  amount  of  fairly  normal-looking  amber-colored 
urine  and  when  the  bladder  was  apparently  empty,  with  an  involuntary  spasm  there 
was  a  discharge  of  a  draclmi  or  two  of  a  thin  bloody  fluid.  This  condition  had  per- 
sisted up  to  the  present  time  intermittently.  The  man  spent  nine  months  in  Cuba, 
and  for  the  last  six  months  had  been  in  the  United  States.  At  the  present  time  he 
also  fomplained  of  indefinite  pain  in  tiie  loins  and  of  a  feeling  of  weakness  which 
prevented  him  from  doing  any  earnest  work. 

The  physical  examination  showed  a  well-nourislied  young  man.  Examination  of 
heart,  lungs,  abdomen,  rectum,  etc.,  was  negative. 

The  following  was  the  report  of  the  examination  of  urine: 

April  8,  1903.  Volume  voided  in  twenty-four  hours,  1,1)50  c.c.  Reaction,  acid. 
Color,  amber.  Sediment,  moderate  in  amount;  reddish  white.  Specific  gravity, 
1.019.  Albumin,  trace.  Sugar,  negative.  Urea,  41,301  grains  in  twenty-four  hours. 
Indican,  no  excess.  Acetone,  negative.  Chlorid,  13.6  grams  in  twenty-four  hours. 
Phosphates,  no  excess.  Examination  of  sediment  o})tained  ])y  centrifuge  showed: 
Blood,  very  small  amount;  pus,  small  amount;  mucus,  small  amount;  extremely 
few  hyaline  casts;  numerous  squamous  epithelial  cells;  many  ova  of  the  Bilharzia, 
and  numerous  structureless  threads. 

Examination  of  blood:  Red  cells,  3,310,000.  lIenioglo])in,  86  per  cent.  Leu- 
cocytes, 6,600.  Diflferential  count:  Small  lymphocytes,  31.5  per  cent.  Large 
lymphocytes,  6.5  per  cent.  Polymorphonuclear  neutrophiles,  52.5  per  cent. 
Eosinophiles,  9.5  per  cent. 

Several  other  animal  parasites  may  cause  heniatnria,  among  them  Strongy- 
lus  gigas  and  Nephrophages  sangiiinarius.  They  are,  I  believe,  unknown  in 
America.    The  latter  occurs  in  Japan. 
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THE  URINARY  BLADDER,  ANATOMY,  METHODS  OF  EXAMINATION,  A 

CUNGENITAL   DEFECTS 

TOPOGRAPHICAL   ANATOMY   OF   THE    BLADDER 

{Partly  Adapted  from  Mcrkel) 

The  aiiterinr  half  of  the  |H4vle  nivity  is  occupietl  by  part^  of  tlie  fS!^jf/J 
iiririarv   apparatiis.      The  largest   part  of  tlie  spaee  is  filled   by   the  UrJi,^ 
bliiildrr.     The  olher  stniL'tiires— i.  e.,  ureters,  vasa  deferentiji,  seminal  ve.HfVj{J 
and  prostate — are  iii  apposition  to  it.     The  hlaclder  is  orilinarily  des<Tibf..cf 
posBessing  an  aj^ex  or  vertex,  a  base  or  fundus  ami  a  bodt/^  or  tlie  niain 
tioTi  of  the  bladder.     Into  the  base  of  the  bladder  empty  the  ureters,  and  fn," 

it  emerges  tlic  u  ret  lira,  tlir  jij. 
ternal  urinary  ineatug  Irin^ 
situated  at  the  anterior  limil 
of  I  lie  bladder  tloor.  From  tl^J 
anterior  wall^  at  the  a|)ex  tif  m^^ 
bladder,  the  median  innbiliral 
iiiiaincnt  extends  upward  In  (!k' 
undjilietit?,  the  remains  4  ihr 
iiraehns. 

The    lateral    nmbilieal  tipi* 
meuts  are  the  obi  iterate*  1  iiniliil- 
ieal   arteries.      They   t'**m'  iiji<^ 
euntai't    with    the    bladder  « 
when  it  is  much  distended, 
The  cxfemal  surface  of 
bladder  is  smooth  under  all 
ditions,  whether  full  or  empt 

The    muscutar    trail  of 
bladder  is  surrounded  by  a 
ly    nieshe<l    hiyer    of   entincrl 
tissue.     Through  this  lavt-r  tlu* 
upper    part  of  the  bladder  m 
lie    readily    stripi»ed    frnin  jii 
rounding  structiires  by  blunt  disaeetJon  with  the  fingers  or  a  sponge  hold 
advantage  of  tliis  fact  is  taken  in  many  intra  pelvic  o|3crations, 
520 


Fia.  134. — TifK  UhIxS'auy  \\i.am*kh\  thk  UPrrn  Portioi^ 

flFTHK  Hf.AniJKR  HAS  HFKN  ClTT  Aw  AY  ;  THI:  *  *BSH<VF;li 
IH     [jflORINCJ     FROM     AHOVE     LPnX     HUE    Fl.fMJfl     «>F    THK 

nt-AruiKH.  Dm  wing  made  from  \\\i^  blnd(i<  r  in  situ. 
Natural  Kizc.  -4 .  I 'rpthni.  R  l'i,Tila  vrnica'.  f\  Tri- 
pcriiiiini,  0.  Urpf^^r.  E.  V\wi\  urvU-ricii.  F,  Foviia 
n?trt»urfterica.      (After  Merkot.) 
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The  linh}ti  inuroits  mrmftrnnr  nf  thf  interior  of  the  hladrlrT  \Sy  whrii  r^tiipi  v, 
^KrowTi  into  ile(*p  f<»lrl8;  as  llic^  bliHlder  tlistt'nds,  these?  foUls  are  gradii:*llv  nb- 
Jiferated.  The  iimerniost  layer  of  imiscuhir  buiirlk^j^  then  becomes  visible,  ar- 
^*in|jed  in  a  network,  the  niiisrnlar  rifl*res  pnjjertinf:  sliu:btlv%  with  s!iglU  bnllnws 
'•^tween  them.  In  the  htfperifophied  bladder  tbe^e  rid^res  and  furrnwH  heeorue 
^lorc  marked,  so  that  the  bladder  is  said  to  be  trahecufnirtl.  The  interspaces 
>^nav  even  become  so  deep  as  to  harlxir  a  stone  or  form  a  tlee[>  piieket  or  diver- 
^  iadum. 

When  the  normal  blad<ler  is  distendecl  beyund  a  niediiini  grade,  the  ridges 
^.nd  furrows  disa|>pear  an<l  ttie  surfafe  lM'e<»mes  quite  sniootlh 

The  floor  of  tlie  liladder,  or  fundus,  is  unlike  the  reuuiinder  of  the  organ; 
l^jere  no  mu^nlar  fnhls  or  hundles  are  to  be  seen;  instead,  kuc  tinds  a  flat 
^^urfaee — the  triffonam  rrfiiriv.  Throughout  this  entire  area  I  In-  nirieosa  is 
finnly  adherent  lo  the  underlying  nuiseular  layer.  The  tri^onum  is  abundaully 
supplied  with  nerves^  and  is  mueb  the  most  sensitive  p>rti<iu  i>f  the  bladder, 
the  remainder  being  relatively  insensitive  to  touch,  but  liigbly  si^nsitive  to 
^listention,  as  everyone  krnms  from  exjxn'ienee.  Two  slight  folds  nf  niueous 
laemhrane  can  be  noted  eoiivcT^ing  lowanl  tlie  ureteric  oritiees.  Tlie  iriffonum 
is  the  triangular  surface  between  the  ureteric  orifices  and  the  internal  urinary 
meatus,  or  urethral  orifice.  As  the  ureters  pass  obliquely  tbn>ugh  the  bladder 
wall  they  create  two  slight  ridges,  passing  to  the  ureteric  orifices,  the  pfiea 
urrirrtcn.  Between  tfie  orifices  these  ridges  are  prohmged  toward  the  mi»dian 
line*  where  they  unile.  This  ridge  is  more  or  less  uiarked  in  different  blad- 
ders; its  center  ruay  Ix*  interrrijited,  forming  a  slight  central  depression.  From 
the  center  an<»lher  sliglit   ridge   extends   forward    to    the    un'tbnd   orifiee;    ils 

I  anterior  extremity  enters  the  urethral  orifice,  and  here  forms  a  sliglit  eleva- 
tion, known  as  the  uvula.  In  old  age,  by|K?rtropbie  enlargi^ruent  luay  occur 
at  this  pjint,  causing  obstructirm.  {See  Prostate/)  These  several  ridges  arc 
only  seen  when  the  bladder  is  empty  and  contracted ;  when  distended,  the  sur- 
face of  the  trigone  is  quite  flat. 
H  The  ureteric  orifiees  are  about  25  nun*  apurt,  and  are  distant  frnni  ibe  urc- 

H  thral  orifice  20  to  25  mm.  They  are  oval  slits,  4  to  5  mm.  in  length,  and  have 
H  been  likened  in  shape  to  the  lofiutb  orifice  of  a  flute.  The  orifices  are  created 
r  at  the  expense  of  the  anterior  wall  of  the  canal.  In  passing  the  ureteral 
I  catheter,  it  is  important  to  remember  this  mechanical  detail.  The  oblique 
I  perforation  of  the  bladder  wall  by  the  ureters  explains  the  valvular  action 
K  here  exhibited.  Increased  intravesical  pressure  compresses  the  ureters  so  that 
^  r€*gurgitation  from  tlie  bladder  does  not  take  place.  Tliis  is  shown  even  in 
the  ilcad  bhulder;  air  injected  into  the  bladder  through  the  urethra  does  not 

I  escape  tlirougli  the  ureters. 
Tlie  urethral  ortfirr  is  round,   or  of  half-mo<*n  shape.      It   is  not   usually 
depressed  or  funnet-sbaped,  but  is  simply  an  orifice  in  the  level  bladder  floor. 
In  the  nnmial  bladder,  as  the  individual  stands  erect,  the  urethral  orifice  ia 
nfiually  at  the  lowest  point  of  the  bladder,  though  sometimes  a  slight  depres- 
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sion  exists  in  front  of  it  before  the  bladder  wall  rises  behind  the  symphysia 
Thus,  small  stones  coming  down  from  the  kidney  are  often  readily  evacuatec 
during  urination,  while  larger  ones  may  occlude  the  orifice.  In  an  anatomica 
sense  the  bladder  possesses  no  neck.  The  so-called  collum  vesicce  does  noi 
exist,  though  the  term  is  still  occasionally  used  to  indicate  either  the  prostatic 
urethra  or  the  trigonum. 

Ultzmann  considered  that,  physiologically,  the  prostatic  urethra  was  a  part  oi 
the  bladder.  From  a  practical  point  of  view  his  ideas  upon  this  subject  wen 
important.    I  therefore  insert  a  quotation  embodying  his  ideas  upon  this  piunt 

When  urgency  is  chufcmI  by  considerable  distention  of  the  bladder  the  weak 
sphincter  internus,  consisting  of  organic  muscular  fibers,  is  overcome  by  the  de- 
trusors of  the  bladder  and  the  urine  forces  its  way  into  the  pars  prostatica.  At 
that  moment  the  pars  prostatica  and  the  bladder  form  one  common  cavity  and 
the  existence  of  a  neck  of  the  bladder  is  distinctly  shown.  At  the  moment  of 
greatest  urgency  it  is  only  the  sphincter  extemus,  consisting  of  transversely  stripinl 
muscular  fibers  and  under  control  of  the  will,  that  resists  the  outward  course  of  the 
urine.  On  voluntary  relaxation  of  these  muscles  the  urine  immediately  rushej^ 
forth  in  a  powerful  stream.  But  the  intimate  connection  between  the  prostatic 
part  of  the  urethra  and  the  bladder  is  still  more  strongly  attested  by  the  patho- 
logical conditions  of  the  prostate.  In  nearly  all  diseases  of  the  latter,  vesical 
symptoms  with  urgency  are  present  and  in  a  large  number  of  diseases  of  the  bladdoi 
the  etiological  factor  may  be  traced  to  a  simultaneous  affection  of  the  prostate, 
so  that  in  many  cases  a  successful  local  treatment  of  the  disease  of  the  bladder  can 
be  carried  out  only  by  subjecting  the  pars  prostatica  to  a  simultaneous  energetic 
local  treatment.  The  weak  sphincter  internus  offers  but  slight  resistance  and  lose? 
its  power  at  the  least  affection  of  the  prostate.  These  facts  alone  indicate  suf- 
ficiently that  the  term  "neck  of  the  bladder,"  even  if  not  strictly  in  accordance 
with  anatomical  facts,  is  for  the  physician  and  surgeon  an  eminently  practical 

appellation. 

Dmc<u«  i«ftr.       Ureter  ^ 

The  so-called  Fovea  rrirourcfcrica 
Fovea  reiroirigonalis,  Bas  fond  of  tlit 
bladder — i.  e.,  a  depression  of  the  blad 
der  behind  the  interureteric  line — is  al 
ways  a  pathological  development.  (Sec 
Retroprostatic  Pouch,  under  Vesical 
Calculus  and  Prostatic  Hypertrophy.) 
Shape  and  Position  of  the  Bladder.— 
The  shape  and  also  the  position  of  the 
bladder  change  according  to  the  quan 
tity  of  fluid  it  contains.  An  empty  and 
ccmtracted  bladder  has  a  sagittal  and 
transverse  diameter  of  5  to  6  cm. ;  a 
vertical  diameter  of  3  cm.  On  median  section  the  shai)e  of  the  em]>ty  bladdci 
is  triangular ;  both  the  outer  wall  and  the  cavity  of  the  organ  conform  to  thii 
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P'kj.  135. — Empty  Bladder  in  Pkofile.    (Aftor 
Dixon.)    ♦  Line  of  reflection  of  the  peritoneum. 
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shape.  The  form  of  the  bladder,  viewed  a8  a  whole,  is  a  tetrahedron.  At  the 
four  angles  are  placed,  above  and  in  front,  the  median  umbilical  ligament, 
urachus;  on  either  side,  the  ureters;  below  and  in  front,  the  urethral  orifice. 


^*  136. — Median  Section  of  the  Body,  Showing  the  Shape  of  the  Bladder  During  Slight 

Distention.     (After  Merkel.) 

^:ie  borders  of  the  tetrahedron  are  rounded,  and,  viewed  from  the  side,  the 
Uidder  is  somewhat  pear-shaped   (see  Fig.  135).     At  any  rate,  the  bladder 
^''^iinot  be  described  as  globular  when  empty;  on  the  contrary,  it  is  flattened, 
'^^ij  has  a  superior  surface,  from  the  anterior  border  of  which  the  obliterated 
^^rachus  ascends.     The  interior  of  the  bladder  has  a  similar  shape  to  the  ex- 
terior— i.  e.,  it  possesses  angles.     The  two  lateral  angles  on  either  side  of  the 
Ureteric  orifices  (Recessus  laterales,  Luschka),  are  especially  pnmounced.    They 
also  explain  why  it  is  that  in  the  empty  bladder  an  instnmient  may  be  moved 
laterally  with  some  freedom  (Delbet-Guyon). 

When  bladder  and  rectum  are  both  empty,  the  former  lies  at  the  bottom 


UNARY   BLADDEK 

of  the  pelvi;^.     When  the  rectum  is  distended  the  Lladder  is  rai^,  so  l\^i; 

its  vertex  reaelies  to,  or  iieMrly  to,  the  iijiper  border  of  the  symphysis.  ^^"^Vit^i 
the  Idadder  hegiiis  to  distend,  the  reetuui  being  empty,  the  distention  !>e-^^^, 
iit   file   posterior  part  of  the  bladder;   the  anterior  wall   remains  practi^^^^^j^^, 


VN, ;  V 


^ 


Fio,  137.^ — Meisiam  Section*  THBoroii  the  Malk  FKLvm.     llie  hliityer  di$^c>nd^,  the  rectuiu 

A.  Prevpwicui  t<\mvv  (npucr  *tf  IIiMziuh).      (Aftt»r  Merkcl .) 

quiescent;  the  hitera!  recesses  also  d intend ^  and  the  transverse  diameter  fmz^  *^^ 
its  niaxinnim  diirin*^  the  proecss  first^  normally  12  em.  (4J  in,). 

The  organ,  during  moderate  distention,  is  still  flattened  im  its  upper  s^^^tl^ 
face,  and  is,  on  nietlian  section,  almost  wetlge-sluiped.     When  further  distcii<W  '•'^i 
the  anterior  wall  Iw^gins  to  streteh.     The  entire  Wadder  rijunds  itstdf  more  a  ^^'^Z 
more ;  the  V(*rtex  rises  above  the  sym|ihysis.     The  greatest  distent  ion,  howrv 
eoiitinnes  Ut  <«'eur  in  tlie  posterior  part;  tlio  anterior  wall  remains  shorter, 
that   tlie  median  ligament   (urarhus)    thK\s  not  pass  from   the  summit  of  *  J 
distendetl  bladder,  but  from  a  pHut  on  its  anterior  surface.     The  iripm^iio 
takes  but  tilth*  }»art  in  the  distent i«m  nnless  it  Ix*  extreme,  when  its  tranisTcr*' 
diameter  is  increased.     The  lateral  distentirm  is  limited  by  the  bony  aad  iwi^ 
enlar  walls  of  the  jxdvia,  and  in  extreme  distention  the  bladder  must  imT^%* 
in  size  chiefly  in  an  upward  direction.     The  shape  of  the  greatly  digteiwW 
bladder  is  also  considerably  modified  hy  the  rectum*  and  its  degre*^  of  ihittt 
tion,  as  wet!  as  hy  the  jiressure  ui  tlie  overlying  intestines.     When  the  fi'diim 
is  enii^ty,  the  fl^xir  of  the  bladder  descends  somewhat,  and  both  anterior  m\ 
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posterior  portions  may  expand  considerably  in  an  anterior  and  posterior  direc- 
tion, as  well  as  laterally,  so  that  the  bladder  may  rise  only  moderately,  and 
still  retain  a  flattened  though  somewhat  globular  shape.  If,  however,  the 
Tectum  is  distended,  the  pelvic  space  is  limited,  and  the  bladder  must  rise  into 
the  abdominal  cavity.  The  form  of  the  bladder  changes  from  an  ovoid  with 
its  long  axis  horizontal  into  a  similar  figure  with  its  long  axis  more  or  less 
vertical. 

The  greatly  distended  bladder  does  not  exactly  conform  to  the  shape  it 
would  have  were  it  j^rmitted  to  expand  freely  in  all  directions,  its  shajie 
l>eiiig  determined  to  a  great  extent  by  the  resistance,  or  want  of  resistance,  of 
surrounding  structures,  and  es]iecially  by  the  weight  of  the  intestines,  which 
tend  to  crowd  it  downward,  so  that  it  is  molded,  so  to  speak,  into  the  shape 
of    the  pelvic  cavity,  its  vertex  being  flattened  by  the  same  force.   When  the 


^1 

*^.  138. — Median  Section  op  tiie  Pelvis.     The  rectum  is  empty.     The  bladder  is  partly  fiUed  and 
appearu  flattened  on  account  of  the  weight  of  the  intestines.     (Merkel,  after  Symington.) 

"ladder  is  removed  from  the  body,  or  even  when  the  abdomen  is  opened,  the 
pressure  being  relieved,  the  flattened  appearance  seen  in  frozen  sections  dis- 
appears, and  the  vertex  becomes  rounded.  The  position  of  the  bladder  is,  as 
stated,  greatly  modified  by  the  condition  of  the  rectum.  When  the  rectum 
is  empty,  very  considerable  distention  of  the  bladder  is  necessary  before  it 
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ra  above  the  pubes.     When  the  n^ctiinj  is  distended,  on  the  tyiher 
iliidder  and  tlie  anterior  peritcmeal  fohl  rise  above  the  piibt^s,  so  th.<t      ^ 
er  is  readily  accessible  wit  hunt  eneomitering  peritoneuHL 
otersoix's  hag,  or  e(»l[H-iirviitHr,  was  furiiH^rly  iniieh  used  in  the  operate j 
prapuhic  eystotuiuy,  aud  depeude*!    upon   these  facts  for  its  etticaey.       | 

is,   I   klieve,  flcareely  tf^^ 
at  presf^nt.    A  nuMltTatf  ^j^^ 
tenlion  of  the  hhidder  u/ffi 
water,  and  a  litth*  eare,  ttu- 
der  it  qnite  easy  to  ex|i»«<» 
the  hhidder  alK»ve  ftie  [mUrA 
without  wtiunding  the  [rrm* 
tonenuL    Wtir-n  1  fie  space  i^d 
Ketzins    is   opene«l.   the  imm.^ 
and  the  jierihineal  fnW  ar^   »* 
easily  pushed   upward  wil        ^ 
I  he   fin*:er  and   held  out  ii««^>i 
tlio   way    witli   a   blnat  r_M  v 
traetur,  if  necessary,  whil^MTV- 
thf  opera tii»n    is   conducte— ^^ 
uimn  I  he  lihohler. 

The  hhidder  ntay  l«c^V 
freed  from  iM^ritoueiun  ir  m:  in 
this  way«  0  em*  in  an  airs^jMn 
ti  n  »-|M  »ster  lor   *  I  i  n-et  u  •!», 

In  some  cases  the  per^-«^ri. 


^^H  I  ■'■"''  ^S^/J/K *^l        toneal    fold    is    adherent   W" 

^^V  ^*** "'^^'''^'^^^^^2.1:2^ V' dn\         *'**^*  symphysis,   hut   tlie  a.^ 

■  \JL^  taehnient  is  not  firm,  and 

eas i  1  y  se  pa  ra  t ed . 

The     approaeh     to    t*^  ^ 
bladder    by    (he   suprapu^ 
route  is,  for  obvious  reasons,  rendered  easier  by  placing  the  patient  in  x/^. 
Trendelenburg  posture. 

Feldeisi*n  found  tlie  fnllowing  relations  fietween  the  peritoneal  fohl  aaJ  tL 
symphysis,  under  different  eontlihons  of  distoution  f>f  the  bla^lder  and  rectnui/ 


Fto.  139. — MF-mAX  RrmoN  Thhouqh  the  Pki.vib.  BJutUler 
igrriilly  clLslt-iiiirtl  sliuwiiig  tlie  hi^li  |MUfit  Iti  wbich  Uie  |a*rii- 
ton<?al  ivmoctMJii  if*  raised.     (Mt?rkH,  afu-r  Riidiriger,) 


Bladder. 

Hwtura. 

300  C.C. 
200  c.c, 
630  ex. 
420  C.C. 

Emply» 
480  c.c. 
Empty. 
500  c.c* 

0  .1  Pin. 
4  0  cm» 
2.0  cm. 
a..>  cm. 

»  Fehleiuen,  Ateklii  far  Uln,  Chirufifie,  vul.  \%%i\,  S.  563,  1885. 
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Capacity  of  the  Bladder -^U  is  bnrd  to  lix  aii^v  ili^iifiite  liinir  on  tlie  capacity 
of  the  Doriiial  bladder;  it  varies  widelv  ainong  diffen'Ut  individuals,  and  in 
ifce  same  individual  al  different  tiuies. 

Habit  and  environment  exercise  an   innx>rtuiit  iiiriuence.      An   individual 
%^b  lives  so  tbat  he  nuij  empty  liis  bladder  at  any  moment  will  naturally  Jo 
sw  at  the  first  inclination.     Another,  living  under  other  conditions,  where  he 
»nust  often  ixistiKme  the  act  in  siiife  of  dtvsire,  will  aeijuirc  a  more  capacious 
lilrtiJder.     Xervou.H  inrtueuct'H  have  also  an  im|Htrt}ml  ljfarin,u;  every  one  knows 
that  at  certain  tinier  be  must  urinate  frequently,  while  at  otijers  bis  bladder 
lic^ars  a  inucli  greiiter  distention  without  discomfort.      The  degree  of  disten- 
tion causing  desire  to  urimite  varies^  according  to  Ducbustelet,   between   125 
md   250   C.C.      Testut  considers   the   maximum   physiological    distention    *)tH> 
to  500  e.c.     Belbet  consi<lers  l\C>0  e.e.    the  normal   limit.     G.    S.   lluntiugton 
informs  me  that  the  uoruuil  limit  of  ilistentit^n   is  about  ^^50  c.c. ;  extreme 
noruial  distention  might  reach  500  c.c. 

Such  a  bladder  measures  14  cm,  vertically,  or  through  its  hjug  axis,  12 
CHL  horizontally  from  sitle  in  side,  and  10  cm,  antero- posteriorly.  In  cases  of 
feteutiuu  of  urine,  the  blad^ler  luav  liecome  euorumuslv  distended,  so  tbat 
it  rBaehes  to  the  umbilicus  or  above,  or  may  even  fill  the  greater  jiort  of  the 
abdomen  and  cause  dyspnea,  even  edema  of  tla^  legs  frfuu  pressure  on  the 
^ein^  One  hundred  ounces  or  more  may  lie  withdrawn  through  a  catheter 
imder  such  circumstances. 

For  surgical  purposes,  eystoscopy  or  eystofotny,  100  to  125  e.c,  is  an 
abundant  quantity  to  introduce  into  the  bladder.  In  cases  of  chnmie  inter- 
®t^itial  cystitis  (atrophied  bladder)  the  capacity  of  the  bladder  may  bi^  reduced 
^*»  a  few  riruebuis. 

Belatians    of    the    Bladder, — Relations    with    ihe    Perlhmevm. — We    liave 

already  spoken  of  the  eluuiges  in  tlie  relations  lx^tw(*cn  the  bladder,  peritonemu, 

*tid  abdominal  wall,  when  the  bladder  and  rc^ctum   arc  empty  or  distended, 

^^^pectively.     The  jieTitoneum  covers  the  entire  siqieriur  surface,  and  the  lat- 

^**al  surfaces,  down  to  the  line  of  the  obliterated  hypogastric  artery,  or  a  line 

^X:tending  from  the  urachus  to  a  point  somewhat  below  the  summit  of  the 

®^ininal  vesicles;  and  the  upper  part  of  the  fmderior  surf  are  to  the  Iwittoni 

^^  the  rectovesical  pouch.     This  pouch   is  usually  filled  with  coils  of  small 

**itestine  separating  the  bladder  and  rectum.     Here  i>eritoneuin  reaches  to  a 

F*^::>int  just  below  the  upper  ends  of  the  seminal  vesicles  and  about  an   inch 

^i^Qve  the   prostate — i.e.,   tlirce  inches  from   the  anus.      It  forms  the   npjier 

*^*-:Kiiit  of  the  triangular  area  over  which  the  rectum  and  bladder  are  closely 

^^  ^herent  ( Wrmlsey  ) . 

Certain  differences  exist  according  to  age  and  spx.     In  children  the  blad- 

^^^r  is  situated  at  a  higher  level^  on  account  of  the  narrow  ]ielvis;  nor  is  the 

^*  Xjudus  fully  developed.     For  this  reason  the  peritoneum  reaches  much  lower 

^^-ij  the  posterior  vesic^id  wall  tlian  in  adults,  and  is  therefore  murb  more  easily 

^*oimded  in  o|»erotions  upon  the  j>erineum  and  rectum,     On  the  other  band, 

85 
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the  imleririr  Ijladder  wall  u{  rliildrtm  is  rdiitively  njnrt*  at'eo*4«ible  tbatt:^ 
adults.  Thr  )H'ritum*ul  fold  arises  iihovr  the  unlies  {roui  slif^hter  cle^rt?es  of  ^j 
tentioii.     Ill  tilt?  femalv  {\m  superior  jx>rtioii  of  I  lie  body  of  the  Idadder  tfi     ^^ 
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I7mcinii 


Middle  hemorrliddal 
wtcry 


-r>^.  ^ 


ObUt«I«r 
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Lower  end  of  fee  to-  _ 
vcfliiiA]  pouch. 


Reclo-vefdcal  tnac 


Vasic-  semmal 
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-  Doiaal  vdn  of  penia 


fi  iy\ 


Capsule  of  pmsUle        Urethrm 
Fio*  140. — Relativk  Positiov  of  thk  BLAiniEit,  Uheteu.  RucrrM,  PROf^xAXf:,  8Esn?cAL  Vtiiim^ 

Va»    1>EFK«ENS    ANf*    IJiUlR    V'KS.HKLH,    VllrLVVHU    MtOM    THfr;    UuilIT   Sir*K.       (Wt>ol«ey»  after  JtHfwd.) 

froui  peritoneuui  for  a  greater  distiiuee  tlnai  in  the  uuile.  The  posterior  will 
lies  close  to  the  uterus,  and  thi^  jteritoneal  fold  does  not  reach  so  low  as  in  iim 

The  Bladder  WalL-^When  tlie  bladder  is  greatly  distended  the  thicknefe 
of  its  wall  Uiay  be  reduced  to  a  uiiuute  fruetion  of  an  inch;  even  the  uumnia 
rnembrane  is  drawn  out  so  that  but  a  single  layer  of  flattened  epithelial  cellfl 
can  be  demonsitrated.  When  moderately  distended,  tlie  wall  is  about  an  eighth 
of  an  inch  thick;  when  eiiipty,  the  wall  of  the  bladder  may  be  half  an  inch 
thick,  or  more. 

The  muscular  coat  of  the  bladder  consists  of  smooth  muscular  fibew 
arranged  in  two  layers,  an  external  layer  of  vertical  ninsenlar  bundles;  tbwe 
are  most  abundant  nn  tlie  anterior  and  jxKsteriiu*  walls  of  the  bladder;  and  in 
internal  layer  of  circular  and  oblique  bundles.  The  internal  layer  projcctj 
slightly  Ufxjn  the  interi<»r  surface  of  the  Id  adder,  forming  an  irregularly 
rhombic  pattern.  Around  the  internal  urethral  orifice  the  eireuUr  Imndte 
constitute  the  internal  sphincier  of  ihe  bladder.  The  entire  muscular  coat  of 
the  bladder  forms  the  detrusor  vesic(e.  The  e  pit  helium  of  the  bladder  conml^ 
of  several  layers.  The  innermost  cells  are  soniewhat  flattened,  the  aiiJJI*' 
cells  are  polygonal,  the  outer  cells  eubuidal  or  nearly  cylindricaL 
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We  may  examine  tlie  IvIiMldor  frmo  witliout  hy  the  orilinary  metliods  of 

*-i^Xs|ieetion,  palpation,  percussion,  ami   ausniltatifm,     Tlie  iiitori<*r  of  the  hhad- 

^^r  may   lie  exatiiined  hy   the  introduet.iou   of  soiimls  ami  c-utheters   through 

t: lie  urethra.     We  may  exixxse  the  interior  of  the  bladder  fnr  in.s|iection  and 

f>Jtl|^ation   by  a  siiprapnlne   iiioision   through    its  wall.      In   women   we   may 

'J^^nlpate  the   interior  of   the  bladder   with   one  finirer   introdueexl   through   the 

^^.ilated  urethra,  the  other  hand  beiiij^  jdaeet!  u\Km  the  alnhmiiual  wall;  though 

^fc^Tiis  method   is  now  rarely  neeessary,   and   is  sehloni   praeticed.      The   male 

WL^liHlder  may  be  palj>ated  through  a  ]M:*rinoal  hieision  in  the  tloor  of  the  meui- 

■L_jnmousi  urethra,  one  tiuger  l>eirig  introdueed  through  tlu*  dilatetl  pars  pnistatiea 

S^uUi  the  bladder.     This  metho<l  nuiy  be  aided  by  a  8upra]jubic  ineision  into 

^•rbe  spaee  of  lietzius.     When  the  prostate  is  greatly  enlarged  this  method  may 

^kje  dirtieult  or   impraeti€abk\      The   interior  of  tlie   blathler  may   further  be 

i  uspeeted  through  an  optieal  apparatus   introdueed  through   tlie   urethra — the 

^^^Wtric  eysto8eo|>e.      In   the  female   the   Id  adder   is  o\^n   to  direet   insjieetion 

'fcliroiigh  a  straight  metal  tube  introdutx^I  thrHugh  the  urethni  (  Kelly's  tulK^s)* 

Eaeh  of  the  methods  is  ust*fub  though  usually  in  the  diagnosis  of  bladder 

^3ji4ease  it  is  neeessary  to  use  several  methods  of  examinatiim,  and  to  combine 

^hm\  with  a  ehemieal  and  mieroseopieal  examination  of  the  urine. 

Inspection. — For  ordinary  pur]u>s<*s  of  examination  the  patient  must  lie 
fi^t  on  his  baek,  the  body  uneovered  from  the  navel  to  the  knees.  If  the 
r*atient  is  thin  and  has  retention  of  urint%  the  bhulder  may  form  a  plainly  vis- 
^hje  rounded  tumor  in  the  hypogastriuui,  nearly  eentral,  or  a  Httle  more 
Pt>minent  to  the  right.  In  women  who  e^mie  eoniphiining  of  bladder  symp- 
^^tns,  we  nuiy  st*e  at  nnee  a  |>rornineni  tuioor,  either  uterine  or  ovarian,  souu^ 
^itnes  inflanunatory,  whieh  may  by  pressure  be  causing  frequent  or  painful 
^'"iuation,  or  Ijoth. 

Percussion. — If  the  distended  bladder  lies  in  contaet  wdth  the  abdominal 
^'uU  over  a  eonsideraJde  area,  it  wil!  give  painless  on  pereusmon;  and  pressure 
^^Ver  the  tnnifir  will,  unless  the  patient  has  anesthesia  of  the  vesical  neek,  eause 
^  desire  to  urinate.  The  fact  that  tym|>anitie  resonance  exists  almve  the 
Pulies  does  not  necessarily  indicate  that  the  bladder  is  empty,  nor  even  that 
^t  is  not  distended.  A  bladder  ]>reviously  greatly  distended  may  have  quite 
-■^st  its  muscular  tone.  Such  a  bladder  will  enlarge  laterally  without  rising 
**^Ueh  out  of  the  pelvis.  In  some  cases  the  peritoneal  fohl  will  rise  but  little 
^bove  the  pubes,  even  though  the  bladder  is  distended,  and  the  space  between 
^Hcf  bladder  and  the  abdouiinjd  wall  may  be  occupied  by  intestine.  In  women 
"^'Vio  have  pelvic  jjeritonitis  the  intestine  may  be  adherent  to  the  abdominal 

I ^^^11  as  far  down  as  the  pul>es. 
Palpation. — If  the   bladder   is   distended,   palpation  may  give   a   sense   of 
elastic  tension — i.  e.,  fluetuation ;  and,  as  stated,   the  pressure  will  cause  tlie 
patient  to  desire  to  urinate.     In  thin  persons  and  those  with  flabljy  Ix^llies  tliis 
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sign  of  a  distended  bladder  will  be  distinct.  In  the  muscular  and  stout  it*"^  ' 
will  be  obscure  or  absent.  A  combined  rectal  or  vaginal  examination,  as  th^^J 
case  may  be,  will  sometimes  aid  in  detecting  this  sign;  and  of  course  mav^j^ 
reveal  many  other  important  conditions.  In  men  with  greatly  enlargec^^-^r^ 
prostates  we  may  be  unable  to  detect  fluctuation  in  this  way,  since  the  harc>ra:^ 
prostate  intervenes  and  obscures  it.  We  may  fail  to  detect  fluctuation  ii:»:i- 
habitually  dilated  bladders,  the  resistance  of  the  bladder  wall  being  insuflifT^  m 
cient  to  give  the  feeling  of  elastic  tension.  In  cases  of  acute  retention,  howw-;^^::] 
ever,  the  bladder  may  feel  as  hard  as  a  solid  growth.  The  distended  bladde^-^^f -j 
has  been  incised  and  even  extirpated  by  surgeons  in  the  belief  that  they  ha»,i^;^j 
to  do  with  a  cystic  tumor. 

Rectal  and  abdominal  palpation  under  general  anesthesia,  the  sphinct^^^-te 
ani  having  been  dilated,  permits  a  thorough  examination  of  the  bladder;  aim^mrMm 
if,  in  addition,  the  index  finger  of  the  left  hand  be  introduced  through  a  sma^^  ^al 
incision  above  the  pul)es  into  the  space  of  Retzius,  the  examination  of  i\M^  :M^he 
bladder  wall,  the  prostate,  the  seminal  vesicles,  and  the  lower  portion  of  tr  JTthe 
ureters  may  be  very  complete  indeed.     The  bladder  should  be  empty. 

Auscultation  of  the  Bladder. — This  method  is  only  practiced  during  iF-rarthe 
operation  of  litholapaxy.     When  extracting  the  fragments  through  the  evae^z^-  cu- 
ator  tube,  the  ear  or  a  stethoscope  may  be  applied  to  the  abdominal  wall  ov-:;^^^^er 
the  bladder.     As  long  as  fragments  still  remain,  they  may  be  heard  striki"  -^ng 
the  edge  of  the  eye  of  the  tube  when  the  pump  is  in  operation. 

Examination  of  Interior  of  the  Bladder  by  Introduction  through  the  Vretb^Bn 
of  Sounds,  Catheters,  and  Searchers. — Much  information  may  be  gained  by  Wr^  the 
introduction  of  instruments  through  the  urethra  into  the  bladder.  Befc^^-ore 
describing  the  technic  of  the  various  methods  in  use,  and  the  knowledge  to  be 

gained  therefrom,  a  few  words  of  caution  may  not  be  amiss.     In  disease  of 

the  lower  gen i to-urinary  tract  the  urethra  and  bladder  are  commonly  inh  —hab- 
ited by  a  variety  of  pathogenic  germs.  Among  normal  individuals,  pathogc  -  "nic 
bacteria  are  often  found  upon  the  external  genitals  and  in  the  urethnc  of  b^^^th 
sexes.  The  mucous  membranes  of  the  urethra  and  bladder  are  delicate  ^^anJ 
readily  wounded ;  and  when  wounded  are  peculiarly  susceptible  to  septic  in  fee- 
tion,  even  in  health.  This  is  notably  true  of  the  deeper  portions  of  the  jo-  ia)e 
urethra.  When  uninjured  and  healthy  the  bladder  shows  an  extraordii^^arv 
degree  of  immunity  to  bacterial  invasion;  when  wounded  this  is  lost.  A\^  hon 
already  diseased,  and  more  especially  in  the  presence  of  obstructive  lesi~'  'Ons, 
enlarged  prostate,  stricture  of  the  urethra,  paralysis  of  the  detrusor  of  the 
bladder,  etc.,  this  susceptibility,  on  account  of  imperfect  drainage,  is  not  ^bk 
increased.  Therefore  catheteristn  should  be  regarded  as  a  serious  swr^Sic^i 
procedure,  a  fortiori  when  practiced  upon  an  individual  for  the  first  t  inie. 
All  instruments  and  solutions  should  be  sterile.  Metal  instruments  skowH 
be  boiled  for  ten  minutes  in  a  two-per-cent  solution  of  sodium  carbonate  ^^^  j 
rinsed  in  sterile  water,  or  sterilized  in  the  flame  of  an  alcohol  lamp  or  BxiTJsen  J 
burner.     Some  silk  instruments,  and  all  soft-rubber  instruments,  may  be  hoiM 
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in  plain  water.  Thev  will  not  stiind  boiling  soda*  Silk  and  rubber  instrii- 
ttenfs  and  cystoscopes  may  be  disinfected  in  fornialdehjd  vapor,  though  the 
method  is  troublesonie.     All  instruments  should  l>e  met'liBnioally  cleansed  with 

Iscmp  and  water  after  use;  and  those  wbieh  |x?niiit  it,  b<:iiled  again  at  once.  A 
soluble  sterile  lid^ricant  ^lioidd  be  used;  ])ro1)ably  one  of  the  sterile  prepara- 
tions uf  leehind  moss,  now  everywliere  obtaiiiHble — the  soealled  K-Y,  ff*r 
€^Xaniple,  Jn  default  of  these,  p:ly('erin  or  boro^Iyi-erid.  Vaselin  is  not  a  t^ood 
lubricant  for  urethra!  instruments.  It  is  insulnble  in  water^  and  eoata  the 
mucous  membrane  with  a  layer  inipervii^us  to  antiseptic  solutions. 

The  external  gf^nitals  slioidd  be  cleansed,  and  if  anterior  nrethritis  is  pres- 

»ent,  the  anterior  nrethra  should  Ix?  washed  with  salt  solution  or  boric-acid 
Bolution-  In  the  presence  of  acute  gonorrheal  urethritis  in  the  male,  no  inslru- 
tnent  should  he  introduced  into  tlie  bladder,  if  this  can  l)e  avoided.  Catheter- 
ism  should  be  followed  by  cleansing  of  the  bladder  and  nrethra  with  some  non- 
irritating  solution,  ily  own  pn^ferencc  is  as  f*)llow*s:  Eight  or  ten  ounces  of 
a  solution  of  potassium  f)eruuinganate,  of  a  strength  of  1  to  2,000  of  water, 

■  is  intrt»duird  into  the  hhubler  by  means  of  an  Fltzmann's  hand  syringe  and  a 
silk  catheter  coufle,  or  the  UUzuninn  silver  irrigating  catheter.  The  patient 
then  rises  and  empties  his  bladder.     If  tlie  bhulder  is  insufficient,  he  empties 

■  his  bladder  as  far  as  he  is  able,  a  soft  callieter  is  then  iutn>dnced  while  the 
patient  stands  erect,  and  the  renminiug  fluid  n^movedj  lest  the  hhidder  he 
irritated  by  the  solution.  If  salt  or  bnric  acid  be  used,  the  residue  may 
be  disregarded ;  buf  see  Retention  of  Urine. 

After  cathetcrism  Keyes  aiul  others  prefer  an  instillation  of  nitrate  of 
silver,  1  to  1,500,  distributed  along  the  whole  course  of  the  urethra,  intro- 
duced through  the  Ultzmann  drop  syringe  or  Keyes  syringe  (see  Fig.  141). 
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Fig*  141. — Keyeh  Syringe  ftjr  iNSTrLLATin**  in  thk  UtLr  Urethra. 


Others  prefer  a  ten-  or  twenty-per-eent  solution  of  argyrol.  The  surgeon*s 
bands  should  l>e  clean.  This  end  is  accomplished  tjcst  by  the  use  of  rubber 
gloves  or  of  chlorid  of  lime  and  sodiuui  carbonate. 

Last,  hut  not  least,  the  instrumentation  should  l»e  conducted  with  extreme 
gentleness,  and  the  trauma  nnluced  to  a  Tuinimum. 

In  examining  thf*  bhidd^^r  motal  iuslnuticuts  give  uiorc  hiforuiation  than 
others.  Such  instruments  are  kunwu  iis  scairltrrsi  tlicv  may  Ik*  of  solid  metal, 
or  holb»\v  like  a  catheter.  Tlie  foniier  ;ire  hcavit^r,  and  have  tlie  advantage 
,  transmit  sensations  to  the  hand  holding  them  more  accurately,  and 
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make  a  louder  sound  when  they  strike  a  stone.     If  made  in  the  form  of  ^        i 
catheter,  they  should  be  heavy  and  of  simple  construction.     The  advantage  ot:<:> 
the  catheter  form  of  searcher  is  that  with  it  the  bladder  may  be  examineo^^ 
under  various  degrees  of  distention,  its  capacity  measured,  and  its  sufficienc3^^^_«r 
tested — i.  e.,  whether  or  not  it  is  capable  of  emptying  itself.     Whether  a  solioiX^ 
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Fig.  142. — Thompson's  Searcher. 

sound  or  catheter  be  used,  the  instrument  should  have  the  short  vesical  curv^^^r^-vi 
"  the  short  Mercier  curve."  A  long  curve  limits  the  free  movement  of  thM2t:^th 
beak  of  the  instrument  within  the  bladder.  A  short  curve  is  especially  impoM-<i>^or 
tant  when  searching  for  stone ;  since,  if  a  pocket  exists  behind  the  prostate  i  i  ii 
which  a  small  stone  rests,  an  instrument  with  a  long  curve,  the  beak  of  whic^z^iicl] 
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Fio.  143. — Guyon's  Searcher. 


cannot  be  rotated  backward,  may  fail  to  touch  it     The  size  of  the  shaft  ^  of 

the  instrument  should  be  from  No.  18  to  20  of  the  French  scale.  The  beak  m^s  M^^y 
be  cylindrical  or  slightly  bulbous  at  the  tip,  or  flattened  laterally,  never  conic»^*^^^^- 
This  last  form  is  much  more  likely  to  wound  the  bladder,  and  to  catch  i:  ^^ 

the  ridges  of  an  hypertrophied  or  trabeculated  bladder. 

Several  forms  of  searchers  in  common  use  are  figured  in  the  text — Thomf  M^Mr^l 
son's,  Guyon's,  and  William  K.  Otis's  modification  of  Thompson's  later  mode^^^^ 
Thompson's  catheter  searcher  has  a  small  metal  plug  in  the  handle  to  clos-^^^^  "^' 
the  catheter.  Both  the  Thompson  and  the  Guyon  searchers  have  a  cylindrics-^^^^^f 
handle.     The  modification  of  Otis  has  the  beak  flattened  laterally,  accordinc^  ^  ^^^ 
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Fig.  144. — W.  K.  Oris's  Stone  Searcher. 


to  Thompson's  later  model,  and  solid.  The  handle  is  flat  and  heavy,  and  '  ^-" 
continued  through  the  shaft  of  the  instrument  as  a  solid,  straight  obturates  :^  -^^^ 
to  the  junction  of  the  beak  with  the  shaft.  Upon  withdrawing  the  handfc^-^"^ 
and  obturator  the  instrument  becomes  a  catheter.  It  thus  combines  the  adva-^^  ^'''^" 
tages  of  weight  and  rigidity  with  those  of  a  catheter  (see  Fig.  144). 
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Before  introducing  a  rigid  instrunient  iutu  tlie  bladder  we  should  always 
^Ipate  tLe  pro&tate.  If  tliis  lie  notably  enlarged  it  nmj  he  im|X)ssib]e  to  enter 
H  ^he  bladder  witli  a  short-curved  instrinnent.  A  dilated  prostatic  urethra  may 
jemiit  some  lateral  mobility  of  ibe  lieiik  of  the  j^eareher,  and  we  may  thus 
ttiiik  the  instnuiieiit  is  in  the  bbjd<1er,  and  tlie  presence  nf  a  stone  may  remain 
Unsuspected.  Ket^tiil  imlimlinu  will  |»ennit  nn  to  frrresce  tlie  probable  difficul- 
ties, and  we  ehall  thus  It-  better  al^k>  lo  sel(H*t  an  instrinnent  with  a  ]iro[M^r 
^iin-e,  and  to  know  how  deeply  it  must  bu  depressed  and  how  far  inserted  in 
^rder  to  enter  the  bladder. 

If  the  pros^lato  is  nnrnial  its  upper  border  is  readily  readied  by  the  fore- 
finger in  the  rectum,  ami  the  less  re.sisttuit  bladder  is  felt  above  it.  When 
the  prostate  is  ranch  enlarged  the  bladder  is  lifted  to  a  higher  level,  and 
Btfae  prostatic  urethra  is  lengthened.  In  some  cases  we  cannot  reach  the 
^pper  limit  of  tlie  prostate  with  the  finger,  nor  even  near  it.  In  these 
eatlioterization  mav  be  diificnlt,  and  with  an  instrument  of  short  curvx  im- 
possible* 

With  a  normal  i»rostate»  after  the  beak  nf  t\w  iui^trnmeut  has  entered  the 
niembranous  urethra^  depres,«if>n  of  the  shaft  lM:^twe('n  tlie  ]iiitient*s  thighs  to 
the  horizontal  will  suffice  to  enable  us  to  slide  tlie  instniroent  into  the  bladder. 
If  the  prostate  be  greatly  enlarged,  the  bundle  of  the  iustnimeut  must  be  sunk 
d<?eply  between  the  patient's  thighs,  lieiow  the  horixnntalj  in  order  to  enter 
the  bladder,  Tn  sneh  cases  it  ia  necessary  t<>  elevate  the  |>elvis  on  a  firm 
eiishion,  or  to  use*  an  eHjMMMally  coustructetl  table.  Such  a  table  may  have  a 
step  in  it,  six  inches  high,  the  laittot^ks  resting  on  a  higher  level,  or  the  table 
xnay  be  made  with  a  suitable  liole  in  it,  which  will  permit  the  instrument  to 

Kte  depressed  below  the  level  upon  wliieh  the  patient  lies. 
Technic  of  Catuetkjmzatiox. — A  descrifttinn  nf  the  technic  of  eatheter- 
.^ation  is  here  given;  though  it  mnst  le  said  tliat  the   [>roper  iutroductinn  of 
Q.    rigid  instrnment    into   the  bhulder   ran    oidy   he   learned    by    practice,    first 
^Xfcpon  the  cadaver,  hiter  ujwm  the  living  subject.     The  keynote  of  the  nianipu- 
^P^tion  should  Isc  from  start  to  tiuisli  extreme  gentleuess. 

H^        The  surgeon  may  use  either  band  for  holding  the  sound  or  catheter.     If 

Hbfte  uses  his  right  hand,  it  is  well  to  stand  ujion  the  left  sirle  of  the  patient, 

^fc hough  every  surgeon  usually  actpures  a  luibit  of  his  own  in  passing  sounds, 

irrespective  of  rules.     Personally,  1  usually  stand  on  the  right  of  the  patient 

^nd  bold  the  instrument  in  the  right  hand.     Dr.  (hniley,  who  handled  uretliral 

instruments  with  great  skill,  did  not  touch  the  ptmis,  but  simply  hooked  the 

^^)eak   of  the   instrument   into   the   meatus,    ami    insiiuiated    it  gently    onward. 

i^or  the  beginner  the  following  is  the  safest  procedure.     It  was  practiced  by 

^trof.  RoW'rt  FItzmann,  of  Vienna,  a  master  in  the  manipulation  of  urethral 

^nd  bladder  instruments,     Ch^anliness  and  the  antiseptic  precautions  elsewhere 

described  having  been  fulfilled,  thr  patient  is  placed  on  his  back,  made  com- 

:fortable,  and  his  fears  quieted.     His  Iwdy  is  uncovered  from  above  the  narel 

tn  ihft  knpiPA 
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'  One  may,  or  tiiay  not,  intrcKluce  20  to  30  minims  of  a  4-per-cent  cocain 
golution  into  the  anterior  nrethra,  ami  leave  it  for  five  minutes,  milking  th«» 
urethra  baekward  for  a  moment,  while  the  meatUi^  is  compres!?ed  laterally.  In 
nervous  patients  ami  llia^e  who  are  very  sensitive,  the  measure  is  useful  and  dis 


Fm.  \\'r  ,   iFii    P\^- V'-)   'IF  \  S- n\n,     riio  hancllp  of  the  In«tnirTn-nt  l«  liHrHn  ^(rnttf 

tlie  nililrllt*  lirif  <\i  *he  hcHjy  ainl  1«w  down  pnrallel  with  the  abclamitml  w»U,  or  iiraftf  tu.  tW 
point  iutvinf;  ht*f*n  inserted  into  the  mpatiis  the  peni-*  is  dmv.^l  over  the*  »litaft  of  lh««  fni<trU4n#w^ 
tiiuch  as  erne  woidd  tlirtad  an  angleworm  upon  ti  hsh  hook,     (After  Watson  and  Cunmnjsluua) 

sirable.  It  spares  the  patient  a  good  deal  r»f  diseomfort  and  does  luueh  to  gite 
him  eoniidenee  in  the  surgeon's  skill;  notably,  if  he  has  bec-n  sound tnl  by  othwi 
without  it.  Tiierc  are  two  eontlitions  wlien  it  18  well  in  omit  it:  (1)  In  exam- 
ining  for  strieinre.  (8ee  l>iHOfnn'iis  for  Strietitre  of  the  Urethra.)  (2)  When 
the  instnimentation  is  to  be  followed  hy  an  irrigation  or  an  inBtiUation  of  nitrite- 
of-silver  solution.  In  this  ca&e  it  is  omitted  for  chemical  reasoDB^  since  silver  chlo- 
rid  is  at  once  precipitated  by  hydrochlorate  of  cocain. 

A  small  quantity  of  sterile  leeknd  moss  jelly  is  squeezed  out  of  its  ««• 

tainiuft  tnlio  on  to  the  glans  pt*nis  over  the  meatus. 

The  surgcnn  stsimts  on  the  left  side  of  the  patient,  holding  the  ins^timrat 
in  his  right  hand  like  a  ]x*nholder,  with  the  eonvi^xity  of  it.s  c«r\'e  upwartL 
The  beak  of  the  iustrnment  is  placed  just  over  the  symphysia  pubis*  Tlr 
shaft  is  held  elc»se  to,  and  parallel  with,  the  alKbiniiniil  wall,  and  exaetly  in  tho 
inedian  line  of  the  body.  The  i>enis  is  raised  with  the  left  hand  and  the  njeanu 
ie  eaiiscd  to  gape  with  the  forefinger  and  thumb.  The  tip  of  the  in.Htrniijent 
is  the^  )>ertiritttMl  to  sink  into  ihe  meatus.  The  jxmis  ig  then  drawn  upon 
tlie  instrument,  as  Tltzniann  used  to  say,  'Vns  one  wovdd  tbreiid  nn  an^rlrwonn 
on  a  hook/'  until  resistance  is  encountered.     The  shaft  of  the  sound  u  tln'U 
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ilowlv  rotated  to  tlic*  vertieijl,  but  without  any  effcirt  to  push  it  onward.  Tho 
pof  the  instniDieiit  is  now  in  the  biilhoiis  portion  of  the  urethra.  The  posi- 
ton  of  the  sound  is  readily  determined  hy  the  tip  of  the  little  finger  of  tlie 
^^^ft  hand  plaec^d  on  th(»  perineum.  Tlie  rotiition  of  the  sound  and  of  the  p:^nis 
^-^ecmtiniied,  and  the  ^hijft  of  tlie  instninient  in  shiwly  snnk  lietween  the  patient's 
^^liighs  until  it  reaches  a  horizontal  position.  Tlie  heak  ia  now  in  tiie  hhulder, 
-^^fter  the  shaft  has  reached  the  vertiealj  one  should  h«?  eareful  tu  ohscrve  from 
t  lie  |>f>sition  of  the  Hat  handle,  and  froiii  the  general  direetion  of  the  shaft,  tliat 
HLhe  entire  instrument  is  exactly  in  the  raedian  line.  Ko  force  is  permissible 
^fct  any  time.  The  instrument  under  normal  eouditions  should  glide  meivly 
^Bby  its  own  weight  into  the  l>ladder.  While  the  whole  perforuiance  is  exet'od- 
-^^^^ngly  simple  and  easy  in  the  average  case  if  these  rules  are  carefully  followed, 
^^\Tt  umler  certain  conditions,  even  in  the  absence  o{  stricture^  diftieultics  may 
iccim  Jn  fat  people  it  is  nut  possible  to  hold  the  sound  Iiorizontal  and  parallel 
rith  the  abilominal  wall.  The  sound  Ijeing  introiluced  will  impinge  npm  the 
l^mpliysis.  In  these  cases  it  is  best  to  begin  tlie  intnKhietion  witli  the  sound 
irallel  to  Poupart's  ligament;  imlecd,  many  surgeons  ]m'fer  this  pisition  in 


/ 


,  140. — SECOXtTi  SrAHK  i\  THE  PAaiS\GK  OF  A  Sr»T'Nn.  Thf  {H^nU  U  flmwn  up  ijfwui  thi;  slmft  ftf  rhu 
m^tniiuent  ontH  a  disHnrt  cerise  of  re.'3istance  h  fpU.  Tho  Imndip  of  the  »4>uii4l  in  then  ffir:i*iually 
HjpvwtcN^l  and  is  meannliilp  kopt  precis<^ly  in  »h(*  medjun  linp.  When  the  wrmnd  liaM  re?icln»d  an 
angle  Apprnacldne  tlijrty  degrepa  with  the  vertical  it*  y^Ant  will  be  entering  the  bulboitJs  portiQii  of 
the  urcthm,     (After  Watstm  and  Ctmninghaiii.) 

mil  rases.      As  tlie  sound  sinks  below  the  pem>serotal   auirle,   it   h  gradually 
brotight  I o ward  the  nu'dian  line.     Tn  elderly  men^  and  rvt^n  in  youn^  men,  if 
ir  niusele8  «re  flahhy,  ainithrr  hiuilranee  of  a  iitnrh  ninn'  iuip(>rtant  char- 
Jieter  may  l>e  found  la-re,     Whru  tltc  hulhnu^  portion  nf  thr  an^thra  is  dilated, 
le  sound  is  rofate^l  to  the  vertical,  the  beak  may  sink  helow  the  level  of 
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the  urifice  in  the  deep  perineal  fascia,  tlirough  which  tlie  urethra  passes.  When 
the  shaft  is  rotated  beyond  the  vertical^  its  tip  catches  against  this  fascia^  and 
its  fiirtlier  pjrogress  is  stopped.  If  the  rotation  is  continued  the  convex  portion 
of  the  sound  hecnmes  more  prominent  in  the  pt*rineiirn.  Slight  rc^tary  move- 
ments of  the  sliaft  may  .still  Ite  made,  shuwing  that  the  lx»ak  has  not  engaged 
in  the  fixed  portion  of  the  iirelhra,     Tlie  patient  may  also  complain  of  pain, 

The  following  mauipulaiinn  may  he  used  to  overcome  the  difticulty:  The 
entire  instniiiient  mny  he  riiise*l  vertically  toward  tlie  pnljes.  This  will  often 
|)ermit  tlie  heak  to  ride  over  tlie  olnst ruction  and  enter  the  membranous  urethra- 
The  same  end  may  siHtietiities  he  acconiplished  by  upward  pressure  against 
the  convex  portion  (»f  tlie  sound  with  the  forofingtT  and  tlnnuh  placed  against  the 
perineum.  Xo  force  is  permissible,  since  it  is  here  that  false  passages  are  cre- 
ated with  the  greatest  fre- 
quency by  rough  manipii- 
lotiou.  The  beak  of  tlm 
sound  having  once  engaged 
in  the  membranous  urethra, 
rntfiry  motions  of  the  s^haft 
are  no  longer  jxissible.  If 
obstruction  is  met  with  W*- 
y*iiid  this  jKjint,  it  will  be 
tiue  to  a  deformity  of  the  \ 
prostatic  urethra,  accom- 
puuying  prostatic  hyjK?rtn> 
phy,  more  often  than  to  any 
other  cause.  A  forefinger 
introduced  into  the  rectum 
will  sh«>w  the  exact  posi- 
tion of  the  instrument  In, 
uoruial  cases,  when  the  l>eak 
has  engaged  in  the  fixed 
portion  of  the  canal,  all 
tlitit   is   necessary    is   to  ro- 

Fig.  147.— THmnSfAfiE  f?i  THK  PAftSAxiF.  OF  A  B<ii'Nt>.     In  moi^t  tate  the  shaft  slowly  down- 
iii!4tanci*i*  it  will  Iheii  be  auflieient  to  coiitimie  thn  rotation  ,  i  i.      '^.  | 

beyoiitl  tlie  vprtiocvl  and  Kradually  to  t^iiik  the  pJmft  down-  waftl       tO      the       U*»nzontal, 

ward  between  thi-  patit-iit's  thigha.     In  Hcmii-  rases  it  is  of  arl-  ..vlifm     tlu.     iiisitriinif»nt     will 

vantuK^  nn  ik^^t  ribi'd  in  the  text,  to  apph-the  finRcr^  ofthe  ^^  "™     ^^^^     lUsininiPnt     \MU 

other  baud  to  the  perineum.     (After  natsoa  aiid  Cunmng-  frlide   rcfldllv    into    tllC  blad- 

der. 

We  nuiy  be  certain  that  the  instrument  has  entered  the  bladder  by  tlie  free 
rotary  uiul)ility  of  the  shaft  Uf^m  its  hmg  axis. 

The  exnuiiuiition  uf  the  bladder  should  be  conducted  in  a  systematic  man-  , 
nor.      In  nnlt-r  tu  ]irestTVc  the  necessary  delicacy  of  tniu^j,  ihc  handle  of  tlie 
8e»ivlit*r  shuiibl  lie  held  like  a  iienhnlder,  lightly,  between  Hu-  linger  and  thumb 
of  the  right  baud.    To  determine  whetlier  the  form  of  the  bladder  is  symmetri* 


I 


METHODS    OF   EXAMINim}    THE    15LAJ>DEK 


5:^7 


^  or  not,  the  mstnmient  is  pu^lied  on  into  tin*  middle  of  the  hhidder  and 
held  exactly  in  ttie  median  line.  The  handle  is  then  rotated  first  to  one  side 
and  then  to  the  other  If  the  Madder  is  nearlv  or  quite  empty,  and  symmetrieal, 
^e  can  turn  the  searcher  tliroiigh  an  equal  arc  on  either  side.  A  rcctnm  dis- 
tendt'd  with  feces  nmy  limit  the  spaee  i»n  tlie  left.  If  tlie  hhitlder  is  aaym- 
meirical  we  niav  le  ahle  to  turn  tlie  searchia-  in  nne  diredion  uiily.     We  next 


I .  ^  u<' 


'ic.  14^.        *  rif      I'M  HiH    STAflE   IN  TFIK    Pahh.\GR   OP  S<>FMX       TIlO  ^illkllliK  <lf   *lvf*   whuft    niilV   tiflVIl    tlf 

f«enitafe*i  nntd  the  tenwinn  of  ihf^  tissueK  muilc:  It'HH  by  rcUHxaHoii  ttf  Oit*  »iis|miisc>rv  lipiment  of 
the  penis.     Thiis  i?*  accornpTiishL'd  ii.-*  shown  in  tlip  figure  by  presaini^  downward  and  backward  the 
I  which  overtio  the  syniph^-si^  pubis.     (Keycs.) 


*f?st  tlie  Siiftiiess  or  rigidity  of  tlie  bladder  hy  pushing  the  searcher  upward 

tnd  backward,  until  it  comes  into  contact  \x\t\i  tlie  posfrrior  hliid<hT  w:dL     A 

lonnal  hlinhler  is  soft  nuci  easiW  sfrc^t'lied  hy  the  sound;  a  hhiddcr  thickened 

rrora  muscular  liypfTtrophy  or  a  hlad<ler  the  seat  of  chronic  iuHuuimatory  in- 

titration  is  hard  and  nnyiehlina:.     After  testinj^  the  accessible  portions  of  the 

^ubdder  wall,  the  instrument  is  withdrawn  until  the  beak  is  close  to  the  sym- 

^Kkhysis,  and  the  effort  is  made  to  rotate  it  completely  around  niHin  its  long  axis. 

^^f  the  prostate  is  norma!   this  will  not  l-e  possible,  unless  tlie  shaft  of  the 

■^^  ustmment  is  depressed  below  the  horizontal.      In  cases  of  enhir^ed   prostate 

^J^nite  a  det^*p  p)cket  luay  Ise  formed  jnst  kdiind  the  jirustate;  ami  whereas,  the 

^iladder  W'ing  nearly  empty,  we  have  been  unable  to  complete  tlie  rotation  in 

^lie  middle  of  the  IdiKbler;  we  may   fiu*l    ihut  just  behind   the   [irostate  such 

^otiition  may  be  riiade  witli  ease. 

^P        It  is  in  this  junkot   thsit  sumll   stones  are  apt   to  lie.      With   the  seurelier 

m  this  position   we  may  sometimes   f^'cl   ihe  bulging   iueqtialities   ui  srirfnw, 

produced  by  the  unequal  enlarfiements  id  lateral  or  median  lobes  of  the  prostate, 
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In  hypertrophied  and  trabeculated  bladders  the  prominent  ridges  and  inter- 
vening depressions  arrest  the  beak  of  the  searcher  in  its  passage  along  the 
lateral  walls  of  the  bladder,  and  thus  we  are  enabled  to  recognize  these  condi- 
tions. Firm  tumors  of  the  bladder  may  be  recognized  in  a  similar  way; 
though  the  sensations  transmitted  to  the  hand  are  rarely  definite  enough  to 
enable  us  to  make  a  positive  diagnosis. 

(For  the  technic  of  sounding  for  stone,  see  Vesical  Calculus.) 

Testing  the  Sensation  of  the  Bladder. — The  sensitiveness  or  anes- 
thesia of  the  different  portions  of  the  bladder  may  be  tested  with  the  searcher. 
Normally,  the  trigonum  is  the  most  sensitive  portion  of  the  bladder.  In  cases 
of  posterior  urethritis  due  to  gonorrhea,  the  trigonum  of  the  bladder  is  the 
portion  chiefly  involved,  its  sensitiveness  is  markedly  increased,  so  that  the 
patient  may  scream  with  pain  as  the  instrument  passes  over  it.  In  cases  of 
diffuse  cystitis  the  entire  bladder  wall  is  highly  sensitive.  Ulcerated  areas, 
notably  tuberculous  ulcers,  arc  exquisitely  painful  when  touched  by  the  soimd, 
and  the  same  may  be  true  of  tumors  of  the  bladder,  the  more  so  if  ulcerated. 

In  certain  diseases  of  the  spinal  cord,  and  after  injuries  of  the  cord,  there 
may  be  partial  or  complete  anesthesia  of  the  bladder. 

The  Sufficiency  of  the  Bladder. — To  test  the  sufficiency  of  the  blad- 
der, the  patient  empties  his  bladder  as  completely  as  possible.  A  catheter  is 
then  introduced  into  the  bladder  and  the  remaining  urine  drawn  off.  Its 
quantity  represents  the  degree  of  insufficiency.  The  normal  bladder  empties 
itself  almost  completely,  so  that  a  dry  tap  results,  or  at  most,  but  a  few  drops 
of  urine  escape  from  the  catheter.  The  procedure  is  best  performed  with  the 
patient  standing  erect  and  with  a  soft  catheter.  The  bladder  cannot  be  so 
completely  emptied  with  a  metal  catheter  and  the  patient  supine.  When 
exploring  an  insufficient  bladder,  after  the  patient  has  urinated,  we  find  that 
the  searcher  can  still  be  moved  about  with  greater  or  less  freedom  in  its  inte- 
rior, demonstrating  that  the  bladder  is  not  empty.  The  residual  urine  will 
vary  in  quantity  from  a  few  drachms  to  many  ounces.  Ultzmann  considered 
that  if  the  quantity  exc^ecded  300  to  400  c.c.  the  bladder  was  to  be  r^arded 
as  paretic  rather  than  merely  insufficient. 

(For  direct  insj)ection  of  the  interior  of  the  bladder  through  a  8trai|^t 
tube,  see  Kelly's  Method  of  Examining  the  Bladder,  also  Catheterization  of 
the  Female  Ureters.) 

Cystoscopic  Examination  of  the  Bladder. — (For  description  of  instruments 
and  technic,  see  Cystoseojx*. ) 

Though  the  cysto8coy)e  has  its  limitations,  and  in  some  cases  cannot  be  used 
at  all,  it  has  largely  displaced  other  methods  of  examining  the  interior  of  the 
bladder,  since  the  information  obtained  is  so  much  more  definite  than  that 
gained  with  the  s(*iirch(»r,  and  so  luiich  less  dangerous  than  suprapubic  or 
perineal  incision.  The  former  ^ives,  of  course,  very  positive  information,  and 
aflfords  oj)j)ortiinity  to  o]H*rate  radically;  but  it  is  a  serious  o])eration  in  itself, 
and  is  scarcely  used  at  present  as  a  merely  diagnostic  measure,     perineal  inci- 
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xm^  llif*  fio^i'F  \mng  iiseJ   to  (Hlute  tlic   prostjitii'  iirctlirn,  is  a  serious   pro* 
ure,   hut  HtTonls   a   f*ood    op|MiTtnriity    In    [i}il|>i»U*   \[\v   liltnlfliT.      WliPii    tlii? 
:ate  is  large  ami  lianl   it  is  ncit  |inu'tiea1ik%   uiil<'ss  ihv  pro.state  Im?   first 
oved. 

The  eystoseope  cannot  1m?  used  in  oases  of  tight  stricture  of  the  urethra. 
When  the  prostate  is  greatly  enlarged.     Wla^n  the  Madder  is  contraeterL     When 

I  active  hi^niorrhage  is  going  <in  from  the  lilarhler  wuH,  and  is  ditTicnlt,  or  eontra- 
iiidicated  in  s(»nie  vfther  coiidifjons  in  he  inentinurd. 
The  ap|»ea ranees  of  tlir  mtrnml  and  of  tin*  disease<l  lihtddtT  m  the  cvsto- 
seopie  fiehl  are  l»est  learned  hy  practical  ex[)erienee.  Some  of  them  have 
already  ht^^n  dcsrrilied  In  the  sections  on  the  eystoseope,  notahly  the  ap]iear- 
mres  of  the  ureteric  oritircs.  The  cnh>r  of  the  mucous  meudirane  of  tlie 
normal  blaclder  as  st*cn  in  the  cystoiseopi'  is  a  pale  reddish-yellfrw.  Arterial 
branches  can  be  sc*en  here  ami  tlierc*  shinuiiering  tlirnugh  its  surface. 

Cyslitifi  gives  a  very  variahh^  ))ii'tui'e.      In   jiciitc  cases   the   mncons  uieni- 
brane  is  notahly  reddened.     Clumps  siud   ]inrticlcs  tjf  inuco-]tus  may  1r*  si^m 
clinging  to  its  surface.      In  clironie  cystitis   the   mucous  nn-uihrane   is   thick- 
I     cjied  and  ewoHeii,  not  notahly  red.     Tlie  ehiiraeter  of  the  secretion  is  apt  to 
I     be  more  tenacious. 

I  The  early  lesions  of  hladder  tnherculosis  are  apt  to  he  most  evident  in  tlio 

I  trigonutn  and  around  tlie  mouths  nf  the  ureters.  In  some  CHses  the  condition 
I  camiot  he  distinguished  from  ordimiry  eystitisj  in  others  gmups  of  tubercles 
I     or  tuberculous  nlcers  may  Ik?  recrtgnized, 

k  Traltecnlated  and  sacculated  bhuldcrs,  as  Avell  as  eneystcr]  stones,  are  all 
Hieadily  seen  and  recognized. 

H  In  eases  of  prf»stafif*  liyix^rtropliy  it  is  necessary  to  ur.c  a  rt^trospective 
"cj'stoseope  in  i>rder  to  get  a  jiroper  view.     Such  cy atosco|)i^s  are  now  nuide  in 


Fkj.  J49.^TnE  Pmotuoraphic  Cybtoscope  of  Nitzb, 


I  the  city  of  Xew  York  by  the  Wappler  Brothers,  which  fulfill  the  indication, 
(See  Cystoseope, )  The  swollen  collar  of  prostatic  tissue  jjrojeeting  into  the 
bladder  may  then  Ije  seen,  or  a  knob,  tlie  enhirged  middle  loVie.  The  ile]>th  nud 
Bontents  of  the  retroprostatic  pocket  may  alsi>  he  studied-  (See  also  Vesical 
Calculus  and  Tumors  of  the  Bladtler,) 

The  PHOTOGHAPnic  Cyhtoscopk. — The  photographic  eystosc^ojx*  made  hy 
[artvvig,  Berlin^  consists  of  a  long  prismatic  cystoscoix?  of  rather  large  caliber. 
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Nob,  25  to  2(i  Prendi.  At  the  oeiilur  end  uf  tlie  iiistrumeut  h  a  tiiuvahle  eye- 
piece, 80  arrangeil  that  in  oue  position  the  surgeon  can  view  the  interior  of  ihe 
hladder,  and  bring  the  stone,  tumor,  or  other  lesion  into  the  field  of  the  iu^lru- 
nient  The  instnnnent  is  then 
firmly  fixed  in  jjosition,  und  held 
innnoviihle  by  a  series  of  steel  ^JB^Kii^ 
rods  and  elanipa  fastened  to  the 


Fia.    150.  —  Pehfoiiated    Metal    Platk 

AT  THE    OclfLAR     IvND    OF    THE    PHOTO- 
GRAPHIC Cystoscopk;  nr  thk  Rotation 

UK    WHIL'H     TkN     i^i:  tCFlf^KlVK     PlL'Tl'RF-^4 
OF     THE       InTKHIOK      UF     THK       BlADDKH 

MAY  UK  Mauk.      (Wutsijn  iiTiii  CuiHiiiig- 


FiQ.  151. — Ocin-AR  PnriTTON  OF  THE  Photocjiaphic 
Cystoscope.  The  pt^sttion  of  I  he  pri.stns  iit  d  is 
that  for  viewing  the  hitprinr  tvf  the  hlndder  At  b 
(lie  pi»sitiori  j»  tlint  (or  Inking  a  ptiotofrniph,  the 
priMui  i:^  dmwn  out  of  ihe  caliherof  the  tniitniment, 
thus  ex|.M3sing  the  pholugrapliic  pliiie.  (Wat^m 
Aiid  Cuoninghain.) 


I 


tiible.     The  eyepiece  is  then  iiio\^ed  into  a  soeond  position,  thus  exposing  a 
small  photographic  plate  to  the  illnniinated  image  of  the  interior  nf  the  bladder. 


Flo.  152.— Cyrtoscopic  Photograph  op  a  Phos- 
phatic  Stonk  is  the  Urinary  Bladder  Tax- 
en  BY  THE  Late  Dr.  W.  K.  Otis. 


Fio.  153.  —  Dii*ATEi>  UfiETEnir  Orifice;  Ct9T«>- 
Bcopio  Photograph  Taken  dt  the  Late 
W.  K,  Otis. 


The  pilots tgraphie  jilate  is  ein^iilnr  (see  Fig.  150).     By  tnniing  a  small  thimil> 
screw,  successive  exposures  of  different  parts  of  the  plate  may  be  made,  to  the 
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iiuiiiber  of  ten.  The  exposures  vary  iwmi  tive  to  twenty  seconds  in  leugtti. 
Tlit*  plate  is  devel(^[}ed  in  tlic*  dark  room,  in  the  usual  way,  and  the  luinute 
negatives  are  placed  in  a  camera  luiving  a  very  long  Ijellows  (five  feet  or  more), 
and  enlarged  to  a  diameter  of  an  ineh,  or  larger.  Very  aeeurate  pietnres  may 
thus  be  made  of  stones,  tumors,  diverticuJa,  abmirnialities  of  tlie  urett^rie  papil- 
'y  etc-  Some  of  the  photograplis  in  tlie  text  were  made  liy  ttie  late  William 
TC,  Otis.  They  are  valnalde  ami  interesting  records.  A  good  deal  uf  time 
it-Xicl  pains  are  necessary  to  make  tliem,  an*!  their  jirodiiction  will  probably  re- 
TOitin  in  the  hands  of  enthusiastic  specialists. 

THE  CONGEmTAL  DEFECTS  OF  THE  BLADDER 

Exstropliy  of  the  Bladder — Ectopia  VesicBe. — Exstrophy  of  the  bladder  is  a 
iigenital  defect,  the  diagnosis  of  which  is  to  lie  made  !>y  inspection.  It  there- 
•"^Te  requires  no  very  lengthy  dcsfTii»tion  here,  Tn  children  born  with  this 
Effect  the  anterior  abdominal  wall  and  the  bladder  liave  failed  to  unite  in 
^^"cint;  there  is  a  similar  failure  of  union  of  the  lateral  pelvic  bones  at  the 
^Vmphysis  pubis,  and 
^be  cleft  in  the  male 
^s  eontinued  through 
*lie  urethra  and  ex- 
H*ma]  genitals,  l^pon 
^lispection,  the  poste- 
rior wall  of  the  blad- 
dt*r  forms  a  bulging, 
^'<l  tumor,  covered 
with  nMicous  uicm- 
hrane,  lx*tween  tlie 
ttmbiliens  at  its  u|i- 
Jj^^r  Ixirder  and  the 
'fnetlira  below.  The 
uia  is  smaller  than 
ncfnxial ;  the  open  nre* 
Ihra  lies  on  top  of  it 

(epifipn<lias).     In  the  female  there  may  be  no  urethra,   the  clitoris  is  split, 
tlie  labia  are  wide  apart 

By  pushing  hack  the  Idailder  the  un^teral  orifices  can  be  sc<^n  near  its  lower 
IwDrder,  and  from  them  acid  urine  cunstantly  esca)>es.  Tlie  deformity  is  three 
Iri^mes  as  frequent  in  the  male  as  in  the  female.  The  con<liti(>n  is  quite  com- 
Twionly  associated  with  inguinal  hernia,  frequently  double,  and  usually  of  the 
►tal  type. 

In  all  theae  eases  cystitis  soon  develops  with  ammoniacal  decomposition. 
The  urine  produces  eczenui  and  excoriation  of  the  surrounding  skin,  the  odor 
given  off  is  disgusting  in  the  extreme,  so  that  the  individual   is  truly  in  a 
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pitiable  condition.  Incomplete  forms  also  exist  In  the  first  group,  superio 
fissure  of  the  bladder,  an  opening  exists  in  the  upper  part  of  the  bladder.  Th< 
symphysis  and  external  genitals  are  normal.  (See  also  Urachus  Fistula.)  li 
the  second  group,  inferior  fissure  of  the  bladder,  an  opening  exists  below  thi 
symphysis,  which  is  united,  though  not  firmly.  In  the  female,  anomalies  o 
the  uterus,  ovaries,  and  vagina  usually  coexist.  Prolapse  of  the  rectum  i 
often  jiresent 

Double  Bladder,  Bilocnlar  Bladder,  Congenital  Diyerticnliim  of  the  Bladdet^ 
— Failure  of  union  on  the  part  of  the  two  sides  of  the  embryonic  allantoi 
may  produce  in  tlie  fetus  a  double  bladder  with  a  ureter  opening  into  eacl 
The  defect  is  usually  associated  with  others,  q;f  such  character  that  the  chi/c 
is  not  viable.  A  partial  failure  of  union  produces  a  bilocular  bladder  witA 
a  more  or  less  complete  median  septum.     Congenital  diverticula  of  the  blad- 
der, and  bladders  constricted  in  one  diameter  are  occasionally  observed.    Such 
diverticula  may  l)e  of  considerable  size,  and  may  become  the  seat  of  infectious 
processes.     The  diagnosis  of  these  conditions  in  the  adult  can  best  be  made 
with  the  cy3tosc<)j)e. 


CHAPTER    XXIV 
INJURIES  OF  THE  BLADDER 

Injuries  of  the  bladder  are  more  frequent  when  the  bladder  is  full  than 
^hen  it  is  empty.  When  distended,  the  bladder,  as  stated,  rises  out  of  the 
pelvis,  and  is  exposed  to  direct  injury  through  the  abdominal  wall.  In  a  large 
proportion  of  cases  injuries  of  the  bladder  are  associated  with  fractures  of  the 
>elvis. 

For  purposes  of  description  injuries  of  the  bladder  may  be  divided  into 
ubcutaneous  injuries,  including  ruptures,  and  into  c)]w^n  wounds.  A  third 
roup  includes  injuries  produced  by  sounds,  lithotritcs,  and  other  instruments 
itroduced  through  the  urethra. 

RUPTURE    OF   THE    BLADDER 

Rupture  of  the  bladder  is. not  a  very  common  accident.  It  occurs  most 
f ten  in  male  adults,  occasionally  during  childhood  and  in  old  age.  It  is  far 
*ore  common  among  men  than  among  women,  nine  to  one  (Bartels). 

In  Bartels'  collected  cases  of  rupture  of  the  bladder,  109  in  number,  109  were 
implicated  by  fracture  of  the  pelvis.  In  30  cases  there  were  nuiltiple  fractures. 
^22,  there  was  diastasis  of  the  symphysis  pubis.  In  11,  separation  of  the  sacro- 
iac  joint.  In  27,  fracture  of  the  os  pubis.  In  12,  fracture  of  the  ischium.  In 
»  fracture  of  the  ilium.    In  5,  fracture  of  the  sacrum  and  os  pubis. 

Fracture  of  the  pelvis,  notably  of  the  descending  ramus  of  the  pul)es  and 
'Ending  ramus  of  the  ischium,  is  frequently  complicated  by  rupture  of  the 
*'^dder.  In  some  of  these  cases  the  distended  bladder  is  burst  from  sudden 
"^'ssure,  in  others  the  bony  fragments  penetrate  the  bladder  wall.  The  latter 
<^'iclent  may  happen  when  the  bladder  is  empty. 

In  the  class  of  cases  complicated  by  fracture  of  the  pelvis  the  causes  are 
'U  from  a  height,  crushing  injuries,  as,  for  example,  run-over  accidents, 
Hs  from  a  horse  in  the  hunting  field,  notably  when  the  horse  falls  upon  the 
^n;  compression  of  the  body  between  the  buffers  of  raihvay  cars,  and  the 
^^.  In  the  majority  of  these  cases  the  rupture  is  extraperitoneal.  In  another 
^up  of  cases  a  tear  occurs,  separating  the  prostate  from  the  bladder,  or  tear- 
^  across  the  membranous  urethra  at  the  ajx^x  of  the  prostate.  The  distended 
^^adder  may  also  be  burst  by  blows  or  falls  u])on  the  front  of  the  abdomen, 
80  M3 
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as  the  blow  of  a  fist,  tlie  ki<?k  of  a  horse,  or  when  an  individual  fulls 
strikes  the  suprapubic  rt*gi<iu  against  a  projecting  oh8ta<-le.  Tbc^sp  ca«s 
usually  intriipi'ritoTM^iil  rujjfiircs  the  luoehanistii  being  tliat  the  distended 
eua  is  eoniprerised  against  tlie  ]>rouiontf»ry  of  the  sacrum. 

Falls  from  a  liei|rht  u|xai  ihe  Init rocks  may  ruptore  the  bladder. 

Tn  a  few  eases  the  l»laddt*r  has  licen  rii|>hired  by  overdistentiun  with  WftCi 
during  the  ulcerations  of  litlii4aimxy  or  suprapubic  cystolomy. 

Predisposing  Causes.— As  jm^d  is  posing  causes  of  rupture  may  be  mention 
disease  of  the  bladder  wall^  elironiL*  and  aeute  alcohoHsnu  the  last  since  a  m 
who  is  very  drunk  is  apt  to  have  a  distended  bladiler  and  is  likely  to  meet  wi'^ 
an  aeeideut. 

Character  and  Situations  of  the  Lesions,^ — Rupture  of  the  bladder  may 
complete  or  partial,     1  lie  pnriinl  rupiuns  involve  the  mucous  nienibrane 
a  portion  of  tlic  muscular  coat.     They  usually  get  well  of  themselves. 
complete  rtipiures  arc  auiong  the  gravest  of  injuries.     The  tears  may  be     j 
tra-  or  extra]ieritoneal,  the  former  b<'iug  uiore  eommon.     The  inlraperiior^^M 
Tuplures  occur  at  the  apex  of  the  blaiblcr  or  on  ihe  ]iosterior  walk     Tht*   ^^, 
traperttoneaJ  mpiures  mure  often  on  the  auti^riur  wall  of  the  bladder.     The  tetf^ 
may  be  vertical  or  transverse ;  in  the  latter  case  they  gape  but  little.     In  mut^ 
cases  the  tear  is  a  straight  line;  in  others,  as  in  one  of  my  own  cases^  anguijir, 
or  L-shaped ;  in  others  the  rent  looks  more  like  a  loss  of  substance  than  a  t^f^ 
The  size  of  the  rent  varies  from  half  an   inch  to  several   inches  in  Icn^l^, 
When  the  rupture  is  of  some  size,  and  intraperitoneal,  the  bladder  empiic*^ 
itself  into  the  peritoneal  cavity,   with   the   iiroduction  of  a   fatal,   putrid,  r>T 
purulent  peritonitis.     Aseptic  urine  may  be  absorbed  by  the  peritoneum  with- 
out the  productinn  of  pcritnuitis.      Theoretically,   syj^mtaneons   recovery  fmx» 
intraperitoneal  rupture  of  the  bladder  is  thus  possible;  practically  such  m^^^^r- 
ery  may  be  disregarded.     Even   if  iic*  germs  were  jiresent  in  the  eircuktic»ug 
blood,  instruuientation  of  the  urethra  and  bladder  w<juld  furnish  thetu.    Pt'^^i- 
tonitis  is,  however,  delayed  in  some  cases,  and  may  not  develop  for  several  daw^a. 
If  the  tear  is  small,  an  encapsulated  abscess  is  a  possible  though  rare  evenL 

When  the  rttpftire  is  twlrapirifonfal  the  urine  infiltrates  the  loose  connecti ^^re 
tissue  around  the  bladder,  first  into  the  space  of  Retzins  above  and  in  ffowt 
of  the  bladder,  and  causes  the  necrotic  inflaTumation  |iecidiar  to  extravasation 
of  urine  in  connective-tissue  planes.  Sueh  an  iuflammatlon  may  spread  frain 
the  bladder  upward  to  the  kidnt^ys  and  dowuward  to  the  knees. 

1  i-ccall  a  case  seeu   at  JVllevue   Hospital   when   1  was  a  member  of  tlie 
interne  staff: 

A  man  fell  into  the  hold  of  a  ship  and  was  brought  to  the  hospital  in  a  f^n- 
dition  of  shock.  Among  other  injuries  he  had  a  fracture  of  both  the  hori»Mtiil 
and  descending  ramus  of  the  pubic  bone  of  one  side,  and  a  diastasis  of  the  <p- 
phy^^is  pubis.  The  anterior  wall  of  his  Ijladdcr  was  torn  or  rupture<l.  The  injurv 
of  the  bladder  was  not  recognized  until  extensive  extravasation  had  occurrwl  fol- 
lowed by  a  rapidly  progressive  putrid  cellulitis,  which  extended  to  the  free  Imrder 
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of  the  ribs  in  tlie  left  fljink.  involvuil  the  loose  connective  tissues  of  the  pehis 
«Ht)  the  ^ulieutaneous  tissiiois  of  the  anterior  abdominal  wall,  the  scrotum,  the 
pc*niieum,  and   the  anterior  surface  of  both  thicrbs.     A  perineal  drainage  of  the 

i'*idtier  was  made  and  extensive  incis^ions  elsewhere.  He  died,  oddly  enou^fh,  not 
«^f  the  dircH?t  eiTeets  of  R'psii;,  hut  from  a  secondary  liemorrhage  from  the  perineal 
^^rouad,  Rome  three  weekg  after  the  injury. 


I 


I 
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In  certain  cases  of  riipturc*  of  the  bladder  the  tear  mTurs  in  a  part  cov- 
Ted  hy  peritoneunij   hut   inv^^dves   I  he  imieous  menibnine   and   niuseular  eoat 
^X^»erely,     The  urine  then  spreads  beneath  the  peritonenin  with  greater  or  less 
"Rapidity,  according  to  the  s>ize  of  the  tear,  and  results,  as  in  the  extraperitoneal 
uptures,  in  diffuse  neerotie  eelhilitis,  sometimes  in  a  localized  urinoua  abscess, 
s^ometinies  in  purulent  peritonitis. 

Symptoms  of  Bnpture  of  tlie  Bladder, — Since  rupture  of  the  bludder  nsually 
cx^urs  from  extreme  degrees  of  violence,  and  is  often  associated  with  fracture 
c>f  the  pelris,  shock  is  tisually  marked.  The  shock  may  endure  till  death,  the 
])atie0t  never  reacting.  In  other  cases  sboek  will  l»e  less  marked,  and  the 
patient  will  suffer  from  a  cotiJiiani  desire  to  unnafc,  from  Cdireme  pain 
referred  to  the  bladder  or  lower  part  of  the  abdomen,  and  from  either  total 
inability  to  xirinaie,  or,  if  able  to  iirinale  at  all,  a  **imall  quant ily  only  of 
bloody  urine  will  he  passed.  The  presence  of  these  symptoms  is  very  constant. 
In  addition  there  may  be  nausea  and  vomiting,  and  after  hours  or  days  the 
signs  of  acute  peritonitis,  septic  symi)toms,  etc. 

Upon  introilueing  a  catheter,  it  nuiy  pass  readily  into  tlie  Idadder,  but  a 
few  drops  only  of  bloody  urine,  or  nothing^  will  escape.  The  bladder  is  empty. 
If  a  long  catheter  is  used  it  may,  if  of  metal,  after  entering  tlie  bladder  pass 
through  the  rent  into  a  considerable  cavity  and  jK^riiut  thi*  esea[H:'  of  a  quan- 
tity of  urine  and  blood  Jf  a  catheter  lie  introdueed  into  ibe  bladder,  and 
salt  solution  in  measured  fjuantity  injected  through  it,  none,  or  a  diminished 
quantity,  may  return.  This  sign  Is  presumptive  evidence  of  rupture  of  the 
Madder-  It  should,  however,  be  borne  m  mind  that  the  catheter  may  be  in 
the  peritoneal  cavity,  and  the  injected  fluid  may  have  returned  thence.  In 
it^ard  to  the  injection  test  the  following  pertinent  remarks  are  quoted  from 
Samuel  Alexander  (Annah  of  Suryery^  August,  11)01,  **  Intra jKiritoneal  RuiJ- 
tare  of  the  Bladder,"  etc.)  : 

The  injection  test  h  not  only  unreliable,  it  is  also  likely  to  spread  infection 
*Iiroiighout  the  peritoneum.  When  used,  it  should  be  only  after  the  patieut  has 
ot?en  prepared  for  immediate  operation  and  is  upon  the  table.  1  Ixdieve  that  it  is 
^^f^re  than  probable  that  it  has  been  a  cause  of  peritonitis  in  some  patients  who 
'Otherwise  would  have  escaped.  An  additional  objection  to  this  test  is  that  in 
patients  already  exhausted  and  shocked,  the  pain  which  it  causes  is  likely  to 
Weaken  their  vitality  and  lessen  their  resistance.  Of  the  inflation  test  I  have 
^  personal  experience.  Jdr.  Walsham  says,  as  we  might  expect,  that  when  the 
^Meetines  are  tympanitic  it  is  unreliable.  The  injection  of  air  into  the  peritoneal 
Cavity  would.  I   tliink,  lie  likely  to  cause  in  some  eases  dangerous  syncope,  and 
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possibly  a  fatal  result.  But  I  do  not  see  the  necessity  to  make  an  absolute  dif- 
ferential diagnosis  between  an  extra-  and  an  intraperitoneal  rupture.  Both  in- 
juries require  immediate  operation,  and  in  my  opinion  both  require  incision  of 
the  abdominal  wall.  It  seems  to  me  to  be  a  simple  matter  in  cases  of  doubt  to 
begin  by  exploring  the  prevesical  space  through  a  suprapubic  incision. 

Upon  palpation  of  the  abdomen  after  rupture  of  the  bladder,  the  patient 
will  usually  scream  with  pain  when  pressure  is  made  above  the  symphysis 
pubis.  In  some  cases  of  extraperitoneal  rupture  it  is  possible  to  feel  a  tense 
mass  behind  the  symphysis  pubis.  In  some  cas^^s  of  intraperitoneal  rupture 
the  signs  of  free  fluid  in  the  belly  have  been  observed,  notably  if  the  patients 
have  survived  several  days  without  operation.  When  the  bladder  has  been 
ruptured  by  the  injection  of  water  previous  to  operation^  the  characteristic 
bladder  tumor  has  suddenly  disappeared,  and  catheterism  has  found  the  blad- 
der empty  or  nearly  so. 

Differential  Diagnosis. — The  following  points  may  aid  in  the  differential 
diagnosis  between  rupture  of  the  bladder,  rupture  of  the  kidney,  and  rupture 
of  the  urethra. 

In  rupture  of  the  kidney  there  will  be  a  history  of  an  injury  to  the  loin 
or  upper  part  of  the  abdomen.  The  patient  is  usually  able  to  urinate,  or  if 
not,  a  catheter  is  easily  introduced  into  the  bladder,  and  in  either  case  the 
urine  obtained  is  evenly  mixed,  with  much  or  little  blood. 

If  the  renal  pelvis  or  ureter  are  plugged  or  completely  torn  across^  the  signs 
in  the  kidney  region — i.  e.,  pain,  tenderness,  and  later  the  development  of  a 
tumor — will  usually  be  marked.  The  catheter  will  withdraw  from  the  blad- 
der clear  urine,  or  urine  containing  very  little  blood.  The  pain  and  tender- 
ness will  be  largely  in  the  kidney  region  or  will  resemble  renal  colic.  Unless 
the  bladder  comes  to  be  distended  with  blood  clots,  a  ratlier  unusual  event 
after  rupture  of  the  kidney,  there  will  be  no  constant  desire  to  urinate.  In 
rupture  of  the  bladder  there  will  be  a  history  of  an  injury  to  the  suprapubic 
region,  or  a  fracture  of  the  pelvis.  The  patient  has  a  constiint  desire  to  urinate, 
but  cannot  do  so.  In  a  few  eases  after  violent  straining  a  small  amount  of 
urine  mixed  with  blood  is  passed.  There  are  severe  continuous  pain  and  ten- 
derness over  the  bladder.  A  catheter  is  easily  introduced,  and  a  dry  tap  is 
the  result.  In  rupture  of  the  urethra  there  is  usually  a  history  of  an  injury 
to  the  perineum,  sometimes  fracture  of  the  pubis  or  ischium.  Swelling  and 
ecchymosis  of  the  perineum  and  scrotum  appear  after  a  few  hours.  There  is 
retention  of  urine.  A  catheter  meets  with  obstruction,  and  can  rarely  be  made 
to  enter  the  bladder. 

While  in  many  cases  the  diagnosis  of  rupture  of  the  bladder  is  simple, 
from  the  history,  and  the  signs  and  sym])toms  as  described,  such  is  not  always 
the  case,  nor  are  we  always  able  to  differentiate  before  operation  betwtx^n 
intra-  and  extraperitoneal  ruptures.  In  some  cases  the  patient  has  been  able 
to  urinate  after  the  accident,  and  peritonitis,  or  urinary  infiltration  has  first 


r 


KUPTURE  OF  THE  BLADDER  547 

called  the  attention  of  the  surgeon  to  the  character  of  the  injury.     In  these 
cases  it  seems  probable  that  the  rupture  has  been  incomplete  at  first,  and  has 
^^Lter  become  complete. 

A  sign  of  intraperitoneal  rupture  of  the  bladder  is  sometimes  obtainable 
^^J^^^hich  is  quite  positive.  It  is  as  follows:  If  a  metal  catheter  be  introduced 
J»  :m2to  the  bladder  and  through  the  rupture  into  tlie  peritoneal  cavity,  its  point 
^i^^ain  be  moved  about  in  the  abdomen  with  more  or  less  freedom,  and  may  be 
^^*<?lt  immediately  beneath  the  abdominal  wall.  Though  this  sign  might  be  pres- 
^^-nt  in  a  case  of  retention  of  urine,  the  two  conditions  are  not  likely  to  be 
^:=»nfounded. 

Treatment  of  Bnptnre  of  the  Bladder. — Inmiediate  operation  and  suture  of 

'the  wound  in  the  bladder  is  the  only  treatment  which  offers  a  reasonable  hope 

^d{  saving  life.     Accuracy  in  suturing  has  much  to  do  with  the  prognosis  in 

Aliases  of  intraperitoneal  rupture.     If  oj)eration  is  done  within  an  hour  or  two, 

^nd  the  suturing  is  secure,  drainage  of  the  ix^ritoneum  might  be  omitted.     I 

prefer  to  use  it. 

In  extraperitoneal  cases  the  external  wound  should  be  drained  down  to 
^he  bladder.  Drainage  of  the  bladder  itself,  or  its  omission,  does  not  appear 
to  have  materially  modified  the  results  in  the  rejK)rted  cases.  Quick,  in  a 
Tecently  reported  case,  operated  successfully  two  hundred  and  fifty-four  hours 
after  the  injury  (a  unique  case) ;  there  was  no  peritonitis.  Wounds  in  blad- 
der closed  by  silk  sutures.  Bladder  drained  for  five  days  through  a  catheter. 
Tneventful  recovery. 
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OPEN    WOUNDS    OF    THE    BLADDER 

Stab  and  Punctured  Wonnds  of  the  Bladder. — Stab  and  piinetiired  wounds 
of  tiie  bladder  inuy  pasi=  tlinHigli  tbe  abdoiiiiual  wall  <jr  tlirougb  the  perin<'um; 
the  latter  are  sontetiines  hiipaletneiits,  from  falls  on  sharp  stieksj  11  picket  fctipc. 
or  the  like.  The  horn  of  a  bull  may  produce  such  an  injury.  Thcy?e  are  iiioru 
connnon  than  injuries  from  pointed  weapuns.  Tlio  woimd  often  involvL'*  the 
rechuii  in  males,  the  vagina  or  rii'tum  in  females.  In  a  few  cases  the  mnmi 
ing  body  may  pasa  through  the  obtnrator  foramen. 

Signs  and  Sf/mpffims,' — Tii  sta!>  or  punetured  wounds  alcove  the  pulses,  tW 
situatifai  of  the  wound,  and  the  eseaj^e  of  urine  mixed  with  bhiod  establish 
the  diagnosis.  If  the  wound  be  narrow,  or  pass  throngh  the  peritoneal  cavity, 
no  urine  may  esea])e  externally.  Tbe  hii^tory  of  these  eases  would  present 
the  same  set]uenee  of  events  as  are  seen  after  rupture — i.  e.,  jieritoiiitis  or  putrid 
cellulitis.  In  wounds  tlirough  the  {jerineum,  since  they  are  usually  caused 
by  blunt  objects,  and  are  the  result  of  great  violence^  shock  will  usuallv  be 
marked.  The  patients  wilt  complain  of  intense  vesical  tenesmus;  if  the  i^ 
tmn  is  also  injured,  of  rectal  tenesnuis  as  well.  The  escape  of  urine  from  tbe 
w^ound  renders  the  diagnosis  certain.  If  the  iieritoneum  is  wounded,  putrM 
peritonitis  will  ix-eur;  if  not^  and  the  external  wound  is  small,  infiltration  of 
urine  into  the  connt^^'tive-tissue  j>lanes  of  the  pelvis,  or  into  the  space  of  KeuiiiN 
or  into  the  perineum,  dejx^nding  upon  the  situation  of  the  injury.  If  the 
wound  is  a  sim|jlo  stab  or  puncture  into  the  fundus  of  the  bladder,  and  tl)«' 
external  wound  is  large,  so  tliat  urine  uuiy  freely  escajK?,  spontaneous  healing 
is  possible.  In  many  castas  a  fistula  will  remain,  which  may  lie  hani  to 
close.  If  the  wound  is  snudl  no  leakng**  may  take  place  for  some  dny^I 
the  wound  edges  niay  then  slough;  leakage  and  urinary  infiltration  % 
then  (jccnr. 
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GttBsiiot  Wounds  of  the  Bladder.-^Gunsliat  wounds  of  the  bladder  weur  in 

fcaattle  witli  considerable  freijiieney.      The  l^bidiler  may  be  penetrated   in  any 

<lirection,  and  the  wounds  are  eommonly  associated  with  fractures  or  perfora- 

^A<»n  of  tlje  pelvic  hones  and  injuries  of  otlie^r  nhdnminftl  viseera.     In  some  cases 

t>«Dne  fragnientSj  pieces  of  cloth,  or  u  projectile  have  remained  in  the  bladder 

^  »(l  become  the  nucleus  of  stone, 

Diagfwsis, — In  gunshot  wminds  of  the  bhi<lfler  the  diagnosis  can  less  often 
^_t>*e  made  by  the  escape  of  urine  from  the  wound  tlian  is  the  ease  witli  widely 
^^^;|)eQ  wounds  from  knives,  or  punctures  with  blunt  objcets.     The  wound  canal 
^^^  often  too  narrow,  and  tlie  bullet  wounds  in  the  bladder  itself  if  made  by  a 
2^:iiiall-caliber  bullet  at  long  ran^re  may  be  no  larger  than  the  diameter  of  the 
^^iillet.     Such  a  wound  m^iy  contract  so  njuch  after  some  urine  has  esea])ed 
^liat  it  ceases  to  leak.     It  is  believed  that  in  the  B<x^r  War  iustariees  occurred 
^^^f  bullet  wounds  of  the  bhuhier  which  healed  spontane<iu>ly.     If,  however^  the 
Xi^iadder  is  distended,  and   the  bid  let  strikes  it  when  moving  at  high  velocity, 
■  tie  explosive  effect  may  be  marked.     The  bhidder  may  be  i*ent  in  all  direc- 
tions.    Such  wounds  du  not  come  under  treatment.     The  sinijiler  bullet  wounds 
^crjf  the  bladder  may  run  one  of  several  courses.     The  wound  may  heal  s[x>n- 
taneously  without  intiltration.     The  wound  may  permit  the  external  discharge 
m^f  urine  from  the  iirst,  and  eitlier  heal  or  leave  ft  fistula.     The  wound  may  not 
^eak  at  first,  and  later,  after  some  days,  give  rise  to  urinary  infiltration,  sep- 
sis, and  death.     Tlie  asscwiated  injurii's  modify  the  jirognosis  in  any  case.     A 
3probable  diagnosis  may  be  made  frf»m  the  situation  of  the  wound  or  wounds. 
~Ji  there  l:e  a  wound  of  exit,  it  is  to  1  e  n^memi>ere(rtbat  the  course  of  ahigh- 
3K>wered  rifie  bullet  tbr<iugli  tlie  body  is  usually  straight^  irres[>eetive  of  the 
tissues  perforated.     (See  also  The  Diagnosis  of  Rupture  of  the  Bladder.) 

Accidental  Wounds  of  the  Bladder  during  Surgical   Operations. — As  else- 

*'liere  stated,  the  hhicJiler  has  been  opened,  even  extirpatedj  by   surgeons  of 

Kperienee,  on  the  mistaken  assumption  that  it  was  a  cystic  tumor.     To  avoid 

this  error,  it  is  ineundient  upon  the  surgeon  to  satisfy  himstdf  that  the  bladder 

is  empty  by  seeing  a  catheter  introduced  upon  the  ojjeratiug  table.     This  is 

^ar  safer  than  taking  the  w^ords  of  others  for  a  fact. 

During  the  removal  of  {Kdvie  tumors  the  bladder  has  occasionally  lieen 
<^t,  torn,  or  a  portion  of  its  wall  included  in  a  ligature.  This  has  happened 
^'ore  often  during  the  removal  of  adberent  malignant  tumors  from  the  female 
pelvis  than  in  other  cases.  The  diagnosis  can  usually  be  made  at  the  time 
PJ*  the  escape  of  urine,  and  the  cliaracteristtc  appearance  of  tbe  bladder  wall. 
The  accident  can  be  avoided  by  keeping  a  steel  souutl  in  the  bladder  during 
^he  dissection  and  the  occurrence  may  be  recognized  by  the  same  means.  (See 
^Iso  Ilemia  of  the  Bladder  and  the  Operations  for  Ileruia.) 

The  injuries  of  tlie  bhidder  oceuiTing  during  ualund  i>r  instrumental  de- 
livery of  women  belong  to  the  domain  of  gyneCfdogy  ratlier  than  of  surgery. 
*hcy  can  be  readily  recognized  by   introducing  a   s|K't*uhim    into  the  vagina, 
**ud  injecting  a  solution  of  arg;\'rol  into  the  bladder  through  the  urethra.     The 
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brown   stivin   of   iirgjrol   stx'ii    ot    tlie   nrifice   uf   the    tistiila   13   cltaraetemtic 
Vesico-rcdal  /ishdw  are  described  luuler  Intestinal  Fistula*. 

FOREIGN    BODIES    IN    THE    BLADDER 

Foreipi  busies  piiii  jifeess  to  tbe  hlmhler  in  a  variety  of  ways:  A  Kullft 
may  ludge  in  tbe  bbidder,  or  a  p:>rtiou  of  L-lothing  or  bone,  or  other  inaUTial 

may  l>e  carried  into  the  bkrWer  liv 
u  Inillet  A  forei^  h^Ay  maj  til- 
cerate  into  the  bhidder  from  llie  iu- 
testiiie  or  from  the  ix^ritontnmu  A 
forci^  U^tly  may  cause  a  piuu'- 
tiired  wound  <»f  the  perineum  <rr 
alidcmiinal  wall^  enter  tlit'  hlarfJt.t^ 
break  off,  and  a  jiortiou  oi  it  i^ 
main  Ix^liind,  Such  may  lie  stidtsi, 
branches  of  trees,  |3oiuted  metal  ob- 
jects, etc. 

T  removed,  some  time  ago,  a  thict 
fjauze  j>ad  some  four  inelK'?  pquire 
from  the  blathh-r  of  an  ohl  m»rKtip»ii 
wlinni  tbe  operation  of  perlarjil  prrv^ 
tjlhxtojoy  liad  been  done  hy  anotlwr 
surgeon  i^ix  months  before.  The  [n- 
lient  had  suffered  a  good  deal  and 
Ijad  a  piiirid  eyj^titis.  The  jmiJ  hml 
lieeome  thickly  enenis^ted  with  jtho^ 
phatefi  and  felt  like  a  large,  i?oft*tim<f 
when  druek  with  the  siearcher,  Tli^' 
ohl  man  fell  better  after  th«  gauK 
had  been  removed^  through  a  inipni- 
pidiie  ineiFion.  A  phototrraph  of  tb 
gauze  is  shown  (Fig.  155).  1  pni- 
fer  nni  to  mention  the  name  of  ^ 
surgeon. 


FlO-    165. — Gau7,k    Pad    Encrusted  with    Phos- 

PlfiiTE^,    Rem* > VIC D    BY    THE   ArXHOH  THHOfJOH  A 
SePRAPeSTC    IvcmiON     FROM    THE     BLADDER    OF 

AX  Oli>  Man  whose  Prostate  had  been  Rt> 

MOVED    BY    THE    PeRINEAX.    RoUTE    IN    ANOTHER 

Hospital  Some  Months  Before.     (New  York 
Hospital,  author's  service.) 


Lastly,  foreign  UKJies  rijiir 
hlachler  through  the  nretlira.  Such 
may  be  portions  of  old  aud  potta 
catheters,  filiform  liougies,  etc.,  or 
they  niay  be  bodies  of  the  most  varied  description,  intrtHlm^ed  by  iiirlivitltiilB 
fnnii  perverted  sexiui!  motives.  The  latter  class  of  aeeidents  is  nnieli  nio«? 
frcMjUf^iit  arunng  WHiiicn  I  ban  nrnnng  meih  The  female  urethra  is  go  short  thai  a 
foreign  body  readily  enters  the  bladder,  ami  may  slij>  out  of  the  fingtTS  mull* 
lost.     Among  such  bodies  may  be  mentioned  hairpins,  j>encils  and  penhalJers, 
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^liokji  of  sealing  wax,  chewing  gum,  beads,  biilletsi,  or  shot,  stxaws,  feathers,  ther- 
mometers, and  glass  rods  or  tulws*    From  the  bladders  of  women,  thennoiueterd 
are  5<>niet lines  removed.     The  instrument  is  intrcMJnced  for  the  juirixise  of  tak- 
^n^pthe  teiii[)eratiire,  and  is  tslipfK^d  into  the  nrethra  int^tead  of  the  vagina.     The 
thermometer  finds  its  way  into  the  bladder,  where  it  remains  until  extracted, 
/li  eases  of  extra-uterine  ])re^naney  fetal   hones   liave  ulcerated    through   the 
•-•ladder  wall  and  have  foruied  tlie  niieleus  of  stone  or  given  risr  tu  severe 
c^'^'stilifl.     An»ong  male.s,  foreign  iMtdies  in  the  bladder  are  less  freijueut  hut 
Bi^Te  not  %*ery  rare.     The  body  is  introdnc-ed  through  the  meatus  into  the  urethra, 
^B^  iid  h  pushed  on  unfil  the  outer  end  sli|w  from  the  grasp  of  the  fingers.     Un- 
B^lcillful  eff*>rt9  to  extraet  it  may  result  in  pushing  it  dtn^iKn*,  until  it  entrrs  the 
H'lt^ladder.     In  two  eases  seen  at  the  Roosevelt  Hospital  cliewing  giuu  was  found 
aas  the  nucleus  of  the  stone.     I  recently  removed  a  large  vesical  calculus  from 
_^^he  bladder  of  a  young  man,  tlie  nucleus  of  which  was  a  large  oj>eu  safety  jiin, 
y^^he  poinded  limb  of  which  was  free  (see  Fig.  15C0.     The  patient  was  a  deaf- 
"^tinite  boy  aged  seventeen,  who  could  not  i*r  wnuld  not  admit  any   previous 
^l^nowledge  of  the  pin.     lie  had  the 


^igiis  and  symptoms  of  a  severe  eys- 

r^itisw  An  X-ray  picture  showed  the 
"|*re«ienee  of  the  stone  and  of  the  pin. 
They  were  removed  by  a  8iiiu'a]Hihic 
^i-ystotoniy.  It  seems  probable  tliat 
the  pin  was  introdueed  closed,  and 
was  opened  by  the  patient  during 
hi^  efforts  to  extract  it,  and  that  the 
p>int  being  forward  fhe  pin  found 
its  way  into  the  bladder. 

Pieces  of  roften  rubber  eafheters 
are  the  most  com  mem  variety  of  fur- 
ciirn  IkkHcs  founrl  in  the  nudo  hhub 
(lor.  They  were  broken  off  during 
eatheterization.  The  patients  are 
'>lrl  njen  with  enlarged  |irostates,  or 
f>diers    who    are   obliged    to    use    a 

catheter  habitually.     Even  this  accident  is  not  a  very  common  one.     In  tlie 

i'efords  of  the  New  York  Hospital   I   find   but  one  such  ease  recorded   since 

1890.     Dr.   J.   R.  Hay  den  informs  me  that  he  has  seen  but  one.     I  recall 

t>nly  one  such  case  in  my  own  experience.     The  patient  was  an  old  man,  a 

prostatic,  who  developed  stone  in  the  bladder,  the  nucleus  of  which  proved 

^<i  be  a  piece  of  a  retl  ruhlM-r  catheter.     He  had  no  knowledge  of  how  it  got 

^*l»ere. 

H  When  a  foreign  body  remains  in  the  hhulder  the  lesions  ami   symptoms 

Produced    will   vary    with   t!if   sbsipe   and    size   of  the  hmly,   and    tn   snme   ex- 

tiBnt  will  depend  upon  whether  it  h  aseptic  or  not     Small,  tiinooth,  rounded 


Fro.  U"j6,  —  Stone  Rkmoved  from  the  rRiN^itY 
Bladder  of  a  Youno  Man,  C'omaimn*;  an 
Opened  Safety  Pin  as  a  Nucleus,  (New  York 
Hospital,  author's  aervice*) 
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Fi«*    157. — ^Cystostopic    PjcrtrnE  ok   a 


iKxIii-s — a  glass  IkuicI^  for  example — might  remain  in  tht-  bhulder  and  L*an9e 
only   iiieehanical    symptoms,   siieh   as   interruption   of   the   stream    of   iirine- 

Sliarp  and  irregular  botlies  may  cause  pres- 
et ire  uh'eratioii,  and  even  pi^rforation,  with 
infiltration  of  nrine.  Needles  are  apt  to 
lH'<*"Hiie  partly  enibedded  in  tlie  bladder 
wall. 

Cystitis. — Cystitis  in  iiumt  eases  soon 
develops.  Tlie  foreign  body  is  rapidly  in- 
crnsted  with  earthy  and  aminonio-niagne- 
siiim  phospliates  and  heeonies  tfie  nnclens 
of  a  stone.  If  the  bladder  h  already  the 
seat  of  eystitis,  siieh  a  forniatinn  may  oc- 
CUT  very  rapidly,  so  that  the  stone  will 
grow  to  a  large  size  in  a  few  weeks.  The 
cystitis  produced  by  foreign  bodies  often 
becomes  putrid  or  even  gangrenous  in 
character. 

The  Position  Taken  hy  Foreign  Bodies  in  the  Bladder. — Heavy  bodies — ^nietal, 
glass,  etc. — naturally  lie  in  tlie  fund  its.  Light  bodies — wax,  wood,  etc. — tend 
to  rise  to  tlu^  apex,  A  hmg,  slender  body,  if  not  uiore  than  three  inches  in 
lengthy  tf'uds  to  assume  a  transverse  position ;  if  longer,  a  vertical  <me. 

Subjective  Symptoms.— The  sidijoctive  symptouis  iJiXMliu^ed  by  foreign  liodies 
vary.  If  tlie  budy  is  small,  elean,  round,  and  smooth,  subjective  symptoms  may 
be  trifling  or  absent.  If  the  body  is  sharp,  rough,  and  !nfe<'ted,  the  symptoms 
are  those  of  an  inteuse  cystitis,  to  w^liich  are  added  severe  s]iasmodic  pain  when 
the  intlanied  liladder  closes  down  upon  the  incrusted  body.  Ownng  to  the 
greater  sensitiveness  of  the  prostate  and  trigone,  the  pain  is  apt  to  be  more 
severe  in  nii^n  than  wtjuien.  In  genend,  the  symptoms  are  those  of  acute 
cystitis  and  uf  Vi*sic*id  calculus. 

Biagnosis.^ — ^The  history  will  render  the  diagnosis  clear  in  some  eases.  In 
others  the  patient  will  liide  tlie  true  condition  through  shame,  E.xaniination 
o{  the  bladder  with  a  searcher  will  reveal  the  prest^nce  of  a  large,  hard,  foreign 
body  at  once.  If  the  Ixxly  be  small — a  shot  or  a  needle,  for  example — it  may 
be  missed.  Soft  foreign  bodies,  siieh  as  ehewung  gum,  may  be  difficult  or  inipo^ 
sible  to  detect  by  this  means  until  tliey  have  l)ecome  incrusted  with  salts. 

The  cystose(»pe  gives  the  best  results;  the  character  and  situation  of  Uie  I>ody 
can  be  seen  clearly.  In  w^omen,  Kelly's  tulies  may  be  used.  Foreign  bodies  of 
methl  or  glass  are  r€*adily  detected  by  the  X-rays*  Stereoscopic  radiographs 
will  show  the  direction  of  the  long  axis  of  a  slender  body,  wnth  reference  to 
the  ax*^s  f^f  tlie  bladder  itself.  In  w^omen,  for  want  of  a  iM^ttcr  means  of  diag- 
nosis the  urethra  may  Ik^  dilated  aud  tla*  bladder  explored  with  the  tiuger* 


CHAPTER    XXV 

THE  URINE 

EXAMINATION  OF  THE  URINE  WITH  ESPECIAL  REFERENCE  TO 
DISEASES  OF  THE  BLADDER 

The  teclmic  of  a  complete  urinary  analysis  has  become  so  elaborate  that 
^  surgeon  attempts  to  do  it  himself.  A  well-equipped  laboratory  is  essential, 
id  a  man  must  be  a  highly  skilled  chemist,  as  well  as  a  good  pathologist  and 
icroscopist,  in  order  to  do  the  work  well.  A  full  descrij)tion  of  the  technic 
)uld  require  a  separate  volume  to  do  it  justice.  The  results  being  given,  it 
its  with  the  surgeon  and  clinician  to  interpret  their  bearing  upon  the  indi- 
lual  case,  and  in  the  following  section  more  attention  will  be  given  to  the 
ignostic  value  of  urinary  findings  than  to  technic.  In  addition,  certain  of 
?  simpler  tests  and  methods  of  examination  will  be  descril>ed,  such  as  the 
pgeon  can  make  for  himself.  It  is  well  for  young  surgeons  to  bear  in  mind 
it  very  good  work  can  be  done  with  very  simple  ai)pnratus,  and  that  the 
rgeon  who  comes  to  rely  greatly  on  laboratory  findings  for  diagnosis  and 
^rapeutic  indications  may  become  neglectful  of  important  data  obtainable 

the  careful  use  of  his  own  senses,  to  the  impairment  of  his  own  diagnostic 
ill  and  judgment  and  to  the  detriment  of  his  patient. 

In  the  following  section  I  am  especially  indebted  to  the  works  of  Ultzmann, 
lyon,  Sonnenlwrg,  and  Blumenthal. 

Daily  Quantity  of  Tlrine. — The  daily  output  of  urine  of  a  healthy,  temperate 
ult  averages  about  1,500  c.c,  or  50  ounces.  It  is  greatly  modified  by  the 
antity  of  water  taken,  and  varies  with  the  habits  of  the  individual  in  this 
jard;  further,  with  the  amount  of  physical  exercise,  and  consequent  rapid 
niination  of  water  through  the  skin  and  lungs.  Many  diseases  also  affect 
th  the  quantity  and  specific  gravity  of  the  urine.  Diseases  attended  by 
ofuse  sweating  (night  sweats  of  phthisis)  diminish  the  quantity  of  urine. 
I  fevers  the  quantity  of  urine  is  small.  During  convalescence  from  fever, 
ilyuria  is  common.  Badly  compensated  heart  lesions,  chronic  diffuse  nephri- 
i  of  the  parenchymatous  type,  and  acute  nephritis,  including  scarlatinal 
»phritis,  are  accompanied  by  olif/iirla.  In  dis(»as(»s  accompanied  by  general 
lasarca  and  by  transudates  of  watery  fluid  into  large  cavities — ascites  and 
rdrothorax,  for  example — oliguria  is  sometimes  uuirked.  Hysterical  women 
ten  feign  either  inability  to  urinate  ()r  anuria. 

In  every  case  of  doubt  as  to  whether  suppression  or  retention  exists,   a 
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catheter  will  solve  the  problem  at  once,  iind  should  always  be  used.  EapeciallT 
should  the  surgeon  Ix^  on  his  ETiiard  lest  he  mistake  the  condition  knoun  as 
ischuria  paradfKra  for  urioary  irifnntitieiiee,  or  olipiria.  It  in  a  niistakt*  oftei 
made.  In  tbh  coiiditinu  tlie  liladder  is  distended,  but  the  patient  cannnt  cmptj 
it,  A  little  urine,  only,  drihbles  away  fruui  time  to  time.  One  sees  tliisttm* 
dition  of  reienlion  wiih  overflow  in  aeute  febrile  disease,  when  the  \mtm\  ii 
very  weak,  in  prostatie  enlargement,  in  injuries  and  diseases  of  the  spinal  ojnl, 
and  in  uneonseious  jiatients.  The  distended  bladder  is  readily  niatle  out  oo 
palpiition  nnd  percussion  above  the  pulx-s^  and  a  catheter  passed  into  the  bladder 
witlidniws  a  large  quantity  of  urine.  Among  other  conditions  causing  oligmM 
may  be  nu^ntiruied  diarrliea,  weakness  and  degeneration  of  the  heart  nii 
abdominal  pain,  eclampsia,  nnd  lend  enlic.  Among  the  conditions  whiclj  \\t^ 
duee  an  inereasiMl  quantity  of  urine — pohjarla — may  be  mentioned  tin 
diuretics;  tlie  ra|)id  absorption  of  transudates  (edema,  ascites,  hydmri 
also  diabetes  mellitus  and  insipidus,  tuliereulosis  of  the  kidney,  neuni-lii  i 
(urina  spastica),  chronic  interstitial  nephritis  (granular  kidney),  eonvn' 
from  infectious  diseases,  epilepsy,  hysteria,  Graves's  disease,  diseaa-  i  :.. 
cerebellum,  and  some  diseases  of  the  spinal  cord. 

Color  of  the  Urine. — ^Tbe  nr»rmal  color  of  the  urine  is  a  bright,  clear  ambt 
or  a  wine  yellow.  Various  eonditiuns  and  diseases  may  change  its  color.  TeTtf 
renders  the  urine  darker — ^'irange're^l  or  yellowish-red.  The  urine  of  janadice 
is  the  tM>lor  of  dark  beer.  In  cliyluria  the  urine  is  milky  white.  Durinjf 
menstruation  the  urine  bns  a  light  bloody  tinge.  If  larger  quantities  of  bW 
are  present  the  urine  varies  fnvn^  blrHMbrerl  to  black,  if  the  ljh»i>4l  is  okL  The 
urine,  after  large  doses  of  carbolic  acid,  guaiaeol,  crtx>sote,  resorcin^  naplithalin, 
is  gret*nish,  ur  smoky,  or  dark  brown,  MelliylMUe-blue  renders  the  urin«Mlark 
blue.  Triitnal  and  sul|i(rMnal  sumrlimes  rentier  the  urine  a  red-wine  color. 
Dark  brown  and  black  urines  are  obstTved  in  some  severe  cases  of  malarial  fevrr 
(black- water  fevor)  ami  in  advanced  cases  nf  mehinn-sarcoma.  Indigrvurii 
may  furnish  a  dirty  Ijliie  urine.  Seima,  rhubarb,  and  santonin  may  finJiia 
gohlen-yellow  urine;  if  alkaline,  red.  Putrid  urine  in  gangrenous  cystitis  mar 
have  a  greenish  fluoresrenee  ( Blumpnthal). 

In  diseases  of  the  bladder  the  urine  remains  normal  in  quantity,  as  a  rule, 
as  well  as  in  sf>ecifie  gravity — 1.018  to  1.022.  In  diseases  of  the  kidnm,  (« 
the  other  hand,  both  the  quantity  and  the  specific  gravity  of  the  urine  iisutDy 
depart  widely  from  the  normal.  Tins  is  particularly  true  of  chronic  i^r/>^ 
stitial  nephritis,  Avhere  jiolynria  and  a  diminished  specific  gravity  are  tW  ruk 
In  the  end  stages  of  chronic  renal  disease^  on  the  other  band,  and  in  icuk 
nephritis,  oliguria^  and  even  total  suppression  of  urine,  are  to  be  exy»crfo4. 

Thus,  in  the  presence  of  chronic  disease;  of  the  bladder,  if  the  quanfitt/ iSii 
specific  gravity  of  the  urine  remain  normal,  it  is  probable  that  the  kicln€ysai» 
healthy:  if,  on  the  other  band,  the  bladder  is  diseased,  and  the  |3atir^nt  ha-^ 
pohjitria  with  a  low  specific  tjrnviiy,  the  kidneys  are  prolaibly  the  ^ 
nephritis. 
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In  ostiiiinting  the  funchoiuil  at»tivity  of  tho  ki<lnoys,  ospocially  wiHi  rr*iVr 
Bee  to  the  dtiily  uulput  of  urea,  the  most  iiiijiortiiul  CiHistitueiit  of  the  sniUl 
v<lieiits  of  the  urine,  it  is  Decc^ssury  ti^  et^llcrt  mid  measure  the  twenty-four- 
ours*  urine,  and  to  exaniine  a  sample  of  the  mixe*l  speeioien.  In  order  to  do 
this  the  urine  is  colleeted  in  a  snitaWe  liotth^  iuid  measured.  The  pafient  is 
told  to  empty  his  bladder  at  a  certain  liour  and  to  discard  this  specimen.  All 
tile  urine  passed  durinir  the  next  fw€*nty-fc)ur  hours,  includin*^  the  urine  voided 
It  the  end  of  tliat  jK-riod,  is  collected,  and  constitutes  the  output  of  the  kidneys 
i>r  one  day, 

Beactlon  of  the  TTrine.^ — The  reaction  of  the  urine  is  normally  acid.  The 
fraction  is  tested  by  litmus  pa^jer  or  tincture  of  litmus,  in  the  generally  known 
banner.  A  meat  diet  and  exercise  tend  to  render  the  urine  more  acid,  as  does 
he  internal  administration  of  Ix^nzoic  acid.  A  vegetable  diet,  milk,  alkalies, 
nd  re2t*table  acids,  render  it  less  acid  or  alkaline.     (See  also  Cystitis.) 

Opacity  of  the  Urine. — Normal  urine  is  chnr  and  transparent  when  first 
■ised.  After  standing  for  some  hours,  a  faint  cluiidy  sediment  forms,  the 
o-ealled  mucous  cloud,  which  may  hang  in  the  center  of  the  vessel  or  sink  to 
be  bottom.  It  is  more  marked  in  the  urine  of  females.  In  flist?ases  of  the 
(ladder  the  urine  is  usually  cloudy  and  opaque  from  the  presence  of  pus  and 
ther  abnormal  in<!^edients.  Alkaline  urine  may  he  oparjue  from  precipitation 
^earthy  phosphates  or  carbonates;  the  latter  usually  when  the  individual  has 
ifsen  drinking  alkaline  mineral  waters  or  taking  alkalies  in  other  forms.  Both 
liese  precipitates  disappear  on  adding  acetic  acid  or  other  acid  to  the  urine, 
lie  carbfinates  with  marked  effervescence.  The  opacity  due  to  phosphates  and 
■4irbonates  is  increased  by  beating,  but  disappears  upon  ad<ling  an  acid.  The 
►j>aeity  due  to  pus  in  the  urine,  on  the  other  hand,  is  increased  by  heating, 
Lnd  remains  unchanged  on  adding  an  acid.  Phosphaturia  may  rK*<'ur  in  ner- 
■^ous  indivi<luals,  and  among  those  who  are  taking  much  milk  or  other  fiod 
^r  drink  such  as  renders  urine  alkaline.  Urine  allowed  to  stand  in  a  cobl 
3lace  in  winter,  if  concent  rat  etb  hrromrs  muJiIy  and  opaque  from  precipitation 
*f  vric-acid  sails.     These  are  retlissolved  upon  heating. 

The  opacity  due  to  hacferinria  can  best  be  recognized  under  tlie  microscope. 
Pure  baeterinria^ — i,  e.»  when,  as  is  not  infrequent,  no  inflammatory  lesions 
•^xist — can  sometimes  be  recognized  by  holding  the  test-tulH:*  or  graduate  con- 
:  aining  the  urine  up  against  a  briglit  light,  as  before  a  window,  and  shaking 
it  briskly.  A  pec^uliar,  sbimmering,  wavy,  opalescent  briglitnc^ss  in  the  urine 
^?an  be  seen,  as  though  t.lie  fluid  contained  cbolesterin. 

The  colon  bacillus  is  the  most  common  fitrni  giving  this  appearance.     In 

twenty -five  per  t»ent  of  t^^phoid  fever  cases,  bacilli  are  found  in  tlie  urim*  after 

the  second    week.      They    may    persist    after    convalescence,    and    thiiugh    the 

feces  of  such  individuals  are  a  more  serious  menace  to  the  health  of  others, 

the  urine  may  also  bc^  contagious. 

I  insert  a  short  scliema  from  Ultzmann,  which  illustrates  in  a  simple  form 
way  of  distinguishing  the  opacities  just  mentioned: 
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WHEN  TJH^   OPACITY  tJF  THE  t'RINE  IFNDHll  (SRADrAL  HFATIVfi  IS  A 

TUBE 


Disappeai 


It  consists  of  uric-acid 
salts  (8ed.  Jattrit.), 


Becomes  denser^ 


Rc^niattis  UQch 
if 


even  If  a<si*lic  ^tid  u 
added  ^ 


It  consists  of  cither  carbimntcs  (Cjitbuiift^ 
tuna),  or  of  earthy  phosi^ljatess  (Phoyphu- 
turia)*orof  jiurulent  cjiturrhul  wTretion 
(Pyuria). 

After  the  addition  of  1  to  2  dropis  of  iicetic 
acid. 


Di Slip  pears 
with  the  de- 
velopment 
of  gaaca. 


Carboaaluria* 


Disappears 
without    the  I 
development  | 
of  gaiiea,  | 


HeriuLiiis  un- 
changed. 


Phosphaturia.        Pyuria. 


It  cansi»t»  a(  ia(tr«ni 
rnucouB  w?cfi'ti(jii  </ 
0fM?nTialoi(ja,  or  ol  b^f, 
teria- 


The  Odor  of  TJrine, — As  Iruig  as  urine  remain?!  nci<]  the  presenre  of  rvsiltb 
fiT  other  disease  (*f  the  hjaihler  does  not  neeessarily  injpart  to  it  uny  eliarilde^ 
istie  inh^r.  In  some  eases  of  bacteriuria,  however,  the  tirine  may  have  a  mousr 
or  iinisty  o<]or,  or  an  ofh>r  approaeliinfr  ])i»tritlity,  ami  yet  without  any  inflaro 
niatory  lesion.  Baeilhts  eoli  is  usually  pres^ent  in  these  eases  in  enomou-«i 
nninliers.  In  etises  of  gangrenous  cystitis  and  in  some  ulcerative  pr<xH*sges  of 
the  blatUIer,  ineluding  tilcerating  tumors,  notahly  epithelioma,  the  urini'  Im 
the  odor  of  putrefaetion.  When,  in  eaae.s  of  elirrmie  eyji^titis,  the  iiriiu;  ht» 
undergone  antmoniaeal  fermentation,  the  eharaeteristie  stench  of  a  dirty  nriniil 
is  present.  Tliis  odor  is  due  to  the  deeom]Tosition  of  urea  into  amnumium 
carhonate  hy  one  of  tuany  fonns  of  bacteria — ^bacterium  nrete,  niieroeoociisJ  wm- 
liquefai'iens,  for  exa!ii|ile. 

Other  Causes  of  Turbidity. — Tn  some  instances  when  urine  is  turhid  juiit 
alkaline,  bnt  has  no  marked  tjdor^  the  following  te?^t  for  the  presence  of  tripk 
phosjthates  is  nseftd : 

Tt*  [he  urine  in  a  test-tnlK^  is  added  a  little  caustic- potash  solution.  TIr 
urine  is  heated  over  a  flame.  If  the  steam  given  off  turns  reil  lilnms  p\tr 
bine,  ammonio-magnesimn  phosphate  is  present  This  indicates  a  chronic  wJ 
severe  infection  of  the  bladder  with  decomposition  of  urea.  Tt  is  ni<»rp  nftfu 
met  with  in  the  cystites  of  enlarged  prostate  and  of  insufficient  and  piirelK' 
bladders  than  in  gfniorrheal  or  tiibereulons  cystitis.  Tlie  last  form  of  inft'Cli^nj 
ajipears  to  be  inimical  to  alkaline  decomposition  of  tirea. 

OxALATK  ov  Lime. — The  presence  of  oxalate  of  lime  may  he  tested  n 
follows:  The  turbid  urine  is  heated  and  acc^tic  acid  added.  The  turMify 
remains.  If  the  urine  clears  up  on  adding  hydnnddorie  acid,  tlie  tnrW 
ity  was  due  to  crystals  of  oxalate  of  lime. 

Donnk's  Test  for  Pits. — If  in  spite  of  the  several  testB  descriM  t\«J 
urine  remains  turbid,  caustic-potash  solution  is  added  in  considerable  v\WvU 
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aid  the  mixture  shaken,  if  tlie  turbidity  it^  dnv  tn  pas,  tlif*  iiriiN^  will  assume 
f«  gelatinous  forisistence  and  will  iM-t^nnic  rlear.  An  idfiiiic^it  cliau^i^  goes  mi 
in  the  interior  nf  the  bladder  in  eases  of  cystitis  with  aimHoriiaeal  defomjiosi- 
^  tion.  The  urine  beeonies  thiek,  and  so  viscid  that  it  will  sean-ely  flow  throut^b 
H  ti  catheter,  and  eontains  large  t^elatinoiis  masses  of  partly  translucent  material 
^■in  which  are  embedded  euuntless  crystals  of  aninxonio-magnesiuni  phosphate 
^^  and  ni%Tiads  of  cix'ei  and  haeilH,  the  latter  often  inofile.  The  ebaraeteristic 
odor  is  usually  marked.  When  the  test  is  made  in  a  test-tulje  or  beaker  and  the 
amount  of  pus  is  large,  tlie  urine  comes  to  resemble  Iioney,  sti  that  it  elings 

•  to  the  sides  of  the  glass  and  eannot  be  poured  out  eonipletely. 
Chylurl\. — Turbidity  due  to  fat  in  the  urine  is  eleareil  up  by  shaking 
^ith  ether. 

Blood.- — Two  chenHeal  tests  for  blood  are  eonnnonly  us^-d :    ( 1 )    lleller^s 
test  and  (2)  the  formation  of  Teichniann's  hemin  crystals. 

UeUers  Test. — A  test-tube  is  filled  one  third  with  urine,  potassium  or 
iium-bydrate  solution  is  added,  and  the  mixture  heated  to  Ixiiling.  The 
thy  phosphates  are  thrown  down  as  basic  salts,  an<l  carry  tlu'  blornl  with 
them.  The  test-tube*  is  set  aside;  after  ten  minutes  the  earthy  phosphates 
appear  as  a  blmxl-red  (oxyhemoglolun)  or  bn^wnisli-green  (methetnoglobin) 
fi<ieculent  precipitate,  and  after  a  time  form  a  cnlore<l  layer  at  the  bottom  of 
the  tube.  If  the  patient  is  taking  rhulmrli  or  senna,  the  precipitate  may  be 
colored  in  a  similar  nmnner,  hut  the  jugment  is  more  of  a  r<"<ldish-vi<ih't  color. 
The  urine  will,  moreover,  contain  no  albumin,  or  not  a  (piantity  which  cor- 

■  res|Kmds  to  the  amount  of  blood.  Also,  such  urines  turn  red  on  the  addition 
of  an  alkali,  and  bright  yellow^  on  adding  an  acid,  such  not  being  the  ease 
with  bloody  urine. 

ITeichmanuH  Hem  In  CryMah. — To  j>roduce  Teichmann's  h<nnin  crystals 
(Ultzmann's  method)  the  nrine  is  placed  in  a  conical  glass  and  allowed  to 
settle  for  some  hours,  or  in  the  rentrifnge,  until  complete  precipitation  of  the 
sefliment  has  occurred.  The  supernatant  urine  is  removed  and  the  sediment 
filtered  through  a  tiny  filter.  A  small  portion  of  tlje  sediment  is  then  removed 
from  the  filter  with  the  blade  of  a  penknife,  spn^ad  nprm  a  microscope  slide, 
and  allow'ed  to  dry.     When  quite  dry,  a  small   portion  of  sodium  ehlorid  is 

I    placed  on  the  slide  near  tlie  dried  sediment,  an«l  r<H]nced  to  fine  powder  with 
tb .blade  of  the  knife.     The  finely  divided  salt  is  then  rnhlKnl  wdth  the  knifo- 
Wade  into  the  sedinuiit,  as  one  w^udd   sbar|x*n   a  knife  on   a   stone.     There 
mnain  clinging  to  the  sediment  some  fine  particles  of  salt;  the  rest  may  ln! 
Mown  away.     Next,  a  few  drops  of  glacial  acetic  acid  are  added ;  a  hair  and 
«  cover-glass  are  placed  on  top.     The  slide  is  then  quickly  heated  over  a  flame 
^  ^'Util  the  acid  boils — i.  e.,  until  Itubhh^s  app<*ar  lK*neath  the  cover-glass.     The 
^  «iuJe  is  then  removed  from  the  tiame  and  more  acetic  acirl  is  ailded,  drop  by 
'^'■^^p,  and  allowed  to  flow  under  the  cover-glass  until  steam  ceases  to  lie  given 
^ff,     T^Hien  the  preparatifm  has  cooled,  it  is  placed  under  the  luicroseope,  and 
i^   blood  was  oresent^  even   in  very  small   amount,  numerous  slender,  brown 
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crystals,  in  the  form  f4  rods  or  of  long  rlimnbic  plates  of  hrmtn  or  Iu4rr». 
clilnrid  uf  lieiuatiii  will  bo  visibk*   (set*  Fig.   15S).* 

Ih'iJiaUiriii  may  1m^  (listiii^iiislKMl  from  hemo^ldliinyria  bv  (he  pr»^*tH't' of 
red  cells  iimlcr  tlie  microseojK*  in  the  former,  their  absence  in  the  latter. 

lleitiofrlohirmria  h  observed  in  poisoning  by  arsenic,  naphthol,  glycerin,  cuf. 
holie  aeid,  Hulpburic  acid,  after  iiitravemnis  infusions  of  jmre  water — i.e.,  uitlmyt 

pah — and  in  profonnd  Jnundice.  AU.in 
a  iHimber  of  infectious  dii^eases— fyphiltf, 
small  I  MIX,  Rarlatina  and  other  cvauthim* 
ata,  and  in  tropical  malaria,  A  furtlipf 
means  of  ditTcrcntiatinn  is,  that  in  \km* 
tnria  the  chemical  reactions  for  blood  ntf 
less  marked  in  the  filtered  than  in  ik 
un filtered  nriiie;  Piich  is  not  the  cm*  ta 
hemoglobinuria.  Blood  may  also  be  reri* 
ily  detK'ted  by  the  ab^^orption  band^  s^ 
in  the  sjiectroscope  when  a  solutitm  cur- 
taining blood  Ib  interposed. 

In  case  the  tnrbidity  has  failed  to  dis- 
appear after  tlie  above-men  I  ioned  tfiit^ 
FiQ.  168.-HE1IIN  CnrsTAiM,   (After mtimann,)      ^^  ^'^  probiibly  ihie  to  bacteria,  mdilv 

recognized  under  the  niicroscojie, 
Sekuai  Alucmin. — For  the  qualitative  detemiination  of  serum  alhum'm 
it  is  desirabh*  to  filter  the  urine  if  furhid,  notably  the  urine  of  women.  If 
they  have  a  leucf^rrhcal  discharge,  tlio  eoutaitiinatiun  will  sonietinus  ^jivo  i 
positive  test  for  albmuin.  The  tests  in  common  use  are:  (1)  The  boiling  if^t 
with  nitric  acid;  (2)  the  U»iling  test  witli  acetic  acid;  (^3)  Heller's  cold  ailnV 
acid  test;   (4)  the  ferrocyanid-of-potaiii^iuni  and  acetic-acid  te^t. 

1.  The  filtered  tirine  is  l>oiled  in  a  test-tube.  If  a  precipitate  occur*,  ii 
may  be  pliosphaies  or  albumin.  Five  to  ten  dro^»a  of  nitric  acid  arc  juMM. 
If  albumin  is  present,  the  cloud  remains,  or  forms  a  precipitate,  Phospkiw 
disap|>ear  on  adding  the  acid. 

2.  After  boiling,  a  few  drops  of  acetic  acid  are  cantioiisly  added.  Tie 
precipitate  renuiins  if  allmniinous,  but  is  redissolved  Viy  an  exeei^s  of  acid. 

3.  IlellcrV  I'idd  rutrin-aeid  test.  This  is  a  coagulation  test  made  with  purr 
concentrated  nitric  acid  {ritzniann),  with  twenty-per-e<^nt  nitric  acid  (Bin- 
menthal).  A  winegbiss,  %vitb  rMiuical  sid(*s  but  not  t<v)  sharply  conical  UyUoni 
holding  20  to  30  c.c,  is  lialf  filled  w^ith  clear  or  filtered  urine.  AUait  b)/ 
the  quantity  of  acid  is  then  slowly  added  hy  pouring  it  down  the  side  of  tie 
glass,  the  two  containing  vessels  Wing  inclined  toward  one  another 'mcanwliik 

>  Strzyzowski's  morlification  is  more  delicate.  The  reajg:ent  is  glacial  aeelic  acid,  «r?iirt  iftl 
alcoht>h  each  1  c.c.  +  3  to  ,"5  drof>s  of  hytlriuilic  ac iil  of  a  s|HX*itic  gravity  of  Lo.  (Wood*  \3w*' 
cal  and  Microsjcopical  liiagnosiSj  page  18,     AjipletoH'a  New  Meiiical  Scries,) 
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lieavier  acid  h\]h  to  the  boHinii  and  forms  ii  sejuirato  layer  iKtiiMitli  the 

^Tine.     In  nonuiil  iiriiu'  there  will  tlien  be  a  elear  layer  of  acid  at  thr  iHittriiii, 

clear  layer  of  iirinr  on  toji,  and  tictween  them  a  thin  l>rown  layer  eiuised  by 

action  of  the  acid  cm  the  noniial  eoloriiig  matter  of  tlje  urine.     If  albumin 

present  there  will  at>pear  ab<n^e  the  crdored  layer  a  thinner  or  tliieker  white 

lyer  of  coagnlaled  athiunin,  according  to  the  quantity  of  idbiimin  in  the  nrine. 

an  nnni^inal  quanfity  of  nrie  acid  or  nrates  is  ])resent,  the  entire  luyer  of 

lie  rnay  become  sbnvly  tnrbid.     The  nrine  slionkl  tlicn  be  diluted  with  an 

iial  quantity  of  water  and  the  test  repeated^  when  it  will  usnally  be  suecess- 

Vil.     If  the  patient  is  tiiking  tnrf)t*ntine,  or  copiiiba,  or  sty  rax,  a  similiir  elondi- 

llt?!ts  may  appcjir.     In  urder  to  iivoid  tliis  tlie  urine  umy  be  diluted  Avith  double 

volume  of  aleolioh 

4.   Aa   a    qnulitiitive    test    fctr    iillmruin^    the    ferrocyanid-uf- potassium    and 
tetic-acid  test  is  exccMLHlingly  delicate.     The  \irine,  if  not  clear^  is  tiltere<l  and 
idificd  with  acetic  acid;  one  or  two  drops  of  a  ten-per-eent  scdution  of  ferro- 
^anid  of  potasi-sium  are  then  added.     If  albumin  is  present, 
white,  chnidy  j)recipifate  apfK^ars,  whieh  grows  more  marked 
b  shaking*     The  delicacy  of  tliis  test  is  such  that  albumin 
y  be  detected  in  a  dilution  of  1  to  50.000, 
Pre  pv  pi  one  is  also  prei'ipitnted  by  tliis  test.     PrejX'ptone 
I  found  in  the  nrine  in  a  %'nriety  of  pyogenic  infectious;  in 
iil(*erative  lesions  of  the  alimentary  tract;  in  carcinoma,  nota- 
bly of  t!ie  alimentary  canal;  in  acute  yelbnv  atnqihy  of  the 
liver;  in  phosphorous  p*)isoning»  and  in  other  couilitions, 
1     Esharh's  Albumt/iomeler, — The  use  of  the  Esbaeh   albu- 
Triinonieter  is  a  simple  and  convenient  methoil  for  determiuiug 
h'  quantity  of  idbumin.     The  instrument  consists   (see  Fig, 
By)  of  a  thick-walled  test-tube.     The  test  la  made  as  follows: 
lie  tulie  is  filled  with  urine  up  to  the  nuirk  U,  and  then  with 
he  reagent  up  to  the  mnrk  H,  and  tlicn  well  shaken.     Tlie 
fixture  is  allowed   to  stand   until   the   folluwing  day,   when 
be  height  of  the  j^recipitate^  read  off  from  the  scale  on  the 
H\\  of  the  tiihie,  indicates  the  content  of  albumin  in  parts 
|tr  1,0  no. 

The  reagent  consists  of  nitro-iiicric  acid  fjlh  citric  aeid  Firj,  150.— Kht^ach's 
O.i)^  water  500.0.  TrKiugh  tlie  nietiioil  is  only  approximate 
ad  small  errt>rs  may  occur,  yet  the  results  are  close  eneugh  for  most  purposes. 
,  For  the  determination  of  serum  albumin,  quantitatively,  in  the  presence 
:  pyitrta  or  hemafuria^  or  both^  it  is  desirable  to  know  whetlier  the  albumin 
Orresprmds  to  the  amount  of  pus  or  blood.  Pyuria  ah^ne  rarely  produces  an 
dbaminuria  greater  tlnin  1  to  1^000,  unless  an  abscess  or  a  pyonephrosis  has 
ffeceatly  emptied  into  the  Idudder,  If  with  tliese  exceptions  the  albumin  exceeds 
iiis  amount,  nephritis  prnbnbly  c<K?xists,  cardiac  disease,  etc.  For  differentia- 
tioa  between  propeplone  and  serum  albumin,  see  special  works  on  the  urine. 
87 
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Sugar. — Sugar  in  tlie  iiriiic?  is  dde<?ted  by  the  well-known  reduction  tes^t 
with  Fehling*^  solution,  lij  I  lie  fcruietitation  test,  or  hy  viewing  a  columm4 
urine  by  |Hibrizt"tI  light. 

MICROSCOPIC  EXAMINATION  OF  THE  URINE,  ESPECIALLY  IN  DISEASES 

OF   THE    BLADDER 

The  sedlmrni  is  nlilaiiied  hy  iilaoing  tlie  iiriiu>  in  a  centrifuge  or  by  letdxtg 
it  stand  for  a  number  of  hours  in  a  coniral  glass. 

In  pure  haeierinria  seareely  any  sediment  is  obtainable.  If  blood  v^im 
IS  present,  it  often  eolleets  like  a  drop  of  re<l  sealing-wax  at  the  bottom  rf 
the  tube.  Pus  9t»ttles  as  a  lieavy,  dense,  yelknvish-white  precipitate.  A  pw^ 
tion  of  the  sediment  is  spread  upon  a  slide,  covered  with  a  cover-glasii,  and 
examined   under   tlie  niierosei»|K^      We   are  at  oueo   able   to   distin4^ni-.h  tljree 


Fiti.  ItKJ — L  Ric  Acid  in  !tm  Mo,ht  0»MVtt>N  FoiiM, 
(After  UlUmannJ 


I  Hn    1*>1.       >S>DirM    I    KA  fi 


!i:iJH]  ) 


types  of  material :  amorphous  material,  crystalline  material,  organize*!  mat^ 
rial — 1.  e.,  eells,  CHsts,  sjjermatozoa,  ete.     Urates  and  earthy  phosphates  roiT 
appear  as  an  ainorplious  powder,  soluble  in  a  drop  of  hydrochloric  acid.    Uric 
acid  appears  in  the  form  of  delicate  rhombic  plates  (see  Fig,  160).     Sodiam 
urate  and  calcium  phosphate  appear  as  delicate  needle-shaped  crystals,  ofken 
arranged  in  the  fonn  of  rosettes  (st^e  Figs.  101  and  162).     Ammonium  mttP 
r*ccnrs  in  alkaline  urine  in  the  form  of  little  balls  wnth  needlelike  radiitinfr 
projections.     Cystin  occurs  in  the  form  of  thin,  delicate,  six-sided  plates,    Cho- 
lesterin  forms  thin  rhombic  pldtes  with  sharply  marked  angles.     Those  cry^tiU 
showing  well-marked   development   in  three  climensions  are  either  uric  acid* 
oxalate  of  lime,  or  ammonio-niagncsium  phosjibate.    While  uric  acid  may  occut 
in  a  variety  of  forms,  the  most  ci>mmon  is  ihal  of  rhmnbic  plates  the  obtuse, 
angles  of  which  arc  round — the  whetstone  form.     Their  shape  and  gplde^sj 


1^ 


EXAMINATION   OF   THE   FRINE 


561 


R?e  eliiirHcteristie  (t^pe  Fier*  1*^0).     Rlioniliie  crystals  arranged  in 
e  lint  micumiiiniK     ()xij|att'-uf-liniu  erystjils  uwur  Ubuallj  in  tlie  sti- 

callpd  eii\'elrfj)e  form.  Tliey  are  te- 
tragonal octaliedrons  (see  Fig.  ltJ4). 
Tri]ile  phosphates  ryceuT  chiefly  in  the 
si>callecl  cottin-lid'sliajM'd  crystals  (see 

Cellular  Elements  in  the  Urine* — 

A8  has  alrtunly  het^n  stated   (see  Kid- 


162. — Ammonium  Urate. 
(.Vfter  I'lUtiuuiii.) 


Fir  J,   ir*3. — r;'HOLKi*TF:Hiy  Crvstai^. 
(After  van  Juksch.) 


oeation  of  disease  in  the  ^enito-nrinary  tract  cannot  he  eL*rtaiulv  fixed 
orm  of  the  dcs^qiiarnated  eiiitliclial  cells  as  tlicy  appear  in  the  urine, 
tin  Posner,  who  has  given  much  attention  to  tluB  matter: 

urine  may  eontain  a  few  delicate,  flat  epithelial  cells.    They  originate 
Ider  from  the  constantly  occurring  maceration  of  the  vesical  mucosa. 


164. — Oxalate  of  Lime. 
(After  Ultinmnn.) 


Fia.  165. — ^Thiple  Phosphate.     (Ultzmaiiii/) 


there  occur  in  addition,  from  the  \nilva  and  vagina,  a  certain  number 

lat  epithelial  cells.     Also,  we  sometime?*   find   in  urine  masses  of  epi- 

I  bunched  together  in  an  unrtH^ognizahle  form,  or  so  that  they  resemble 

tissue,  glandular  tubules^  for  example,  sometimes  distinctly  papillary 


Fig.  107- — Pus  Cells  in  Urixe. 

irul,    partly   with    irregular    prf>|i 

.  the  lower  thirtl  of  the  fielcj.  pus  t 

passages     other     partU'les     of     tissue     are  with  a  drop  of  acetic  arid  n^ndenn 

often'  found.      Connective    tissue,    eon-  Suu2niinn!r*^'^"^  ^"**   "*'"*- 

tain  lug  groups  of  cells,  for  example.     It 

is  rarely  poftt^ible,  however,  to  distinguish  the  character  of  the  tumor 

structures. 

The  organic  and  cellukir  eleoients  originating   in   the   kidnev   mav% 
recognized   with   certsnjity.     This   includes  wx41-fonned   cuhlcal   epitk 

well  as  the  various  forms  of  c 
inating  in  tfie  kiilney  tubules— 
line,  granular,  fatty,  waxy  or 
casts.  Their  presc^nee  indicate! 
kiducv  is  involved  in  tlic  Oisei 


Ullzmafm  usckI  to  lav  spec 
iinoTi  I  he  fact,  that  hv  the  ini 
examination  of  the  shreds  i 
in  the  urine  during  clrronic  f 
one  con  Id  tell  whether  the  i 
tory  jiroccss  was  still  active 
healing.  If  the  shreds  eoiitfl 
cells  merely,  the  healing  pre 
not  yet  cotnnienced.  If  pus 
thelial  cells  wx-re  both  found,  I 
was  in  the  proeess  of  healing 
epithelial  cells  alone  appeared, 
ing  |)rocess  was  com  pie te.     I  1 


Flo.  168,  —  Blood  Corpitsci.e9  in  Urtne. 
Some  of  them  intact,  showing  ahadows  indi- 
cating the  renfnvl  saticerlikc^  depression. 
Some  swollen  into  spheres  with  no  ceiitrnl 
depression.  Some  dins^iived^  iippearini;  as 
shadowy  apots  merely.  Some  rrcnated 
(Thorn  Apple  Forms).  All  these  forms  nmy 
occur  side  by  side,  except  tlie  swolleii 
edematous  tyiM*  whieh  ocieiir  only  in  liighly 
diluted  urine.  (UltzraannO 
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*>f  cases  of  chronte  gouorriiea  in  this  way,  and  have  fumir!  these  observations 
quite  reliable. 

Pus  in  the  Urine— Pyuria, — We  are  nnfortunately  not  able  by  microseOpic 

ejcami nation  of  the  urine  to  distinguish   the  anatomical   sonrce  of  pus.      In 

kinany  eases  the  history^  the  physical  examination,  tlie  distinetly  Ineidized  ehar- 

Bter  of  the  symptoms,  and  the  eonenniitant  eheniieal  and  microscopic  findings 


a/: 


W 


s\ 


At 


e-^  g 


Fig.  KHK — KnniBMA  Fimw  the  CIbN'ito-tjrinaby  Tmact.  «,  a*.  Flat  cpitlieIJa  In  uriiii*r>'  s*Mlimi^Tit.. 
//,  6*",  h",  KpithHiii  frtirn  the  blriddcr.  c,  c\  c",  c'^\  Khhwy  cplthelm.  d,  rf.  Epithelia  s^howing 
fiilty  tiegrneraliou.     e-h.   BJaddcr  epillit-lia.      (R,  v%  JkkinVh,) 


enable  ns  to  exehide  one  or  other  portion  of  the  gcnito-nrinary  tract.  Tn  other 
ei8e&  the  cystoscope  and  nreteral  eatheteri/.ation  are  snre  and  necessary  diag- 
nostic means. 

It  WHS  formerly  believed  that,  as  a  gf*m*ral  nde,  ]iyiiria  wifh  acid  iirnie 
meant  infecd^m  of  the  kidaey  and  a  reiial  suiircc  fnr  the  pus^  wlule  alka- 
line and  ammoniaeal  urine  indicated 
I  cystitis.  We  now  know  that  the  ques- 
tion is  not  so  simple;  cystites  of  many 
ori^ns  may  he  accompanied  by  arifl 
Urine,  tliis  being  notably  true  of  tuber- 
c*nlosis  and  gonorrhea,  the  ariimnniac*al 
feniientatinn  observed  in  eertain  cases 
de[>ending  merely   vipctn   accidental    in- 

(feetion  witli  eertain  forms  of  bacteria 
(see  Fig.  171). 
As  elsewhere  stated,  insufficient  blad- 
Jers  with  residual   tirine  are  prone  to 
_     this  form  of  cystitis,  catheter  infection 
B    being    the    cause.      The    microscopical 
picture   in  pit  ml  en  f   cyst  If  is  wiih   add 

»^^  neutral  urtne  will  1h^  as  follows:  In 
^^^ry  tii'Id  there  will  k*  seen  nuuierrnis 
^'*Un(l   c**Ils.   uiU'W    iu    ma^sr»s,   some   i»f 

''*<^*in  ntirtiial   In  sbapr,  some  id'  \\\vm  slmwinL^  anicb-dd   pi-nt^'ssrs;  iu  additinu, 
'Jluthk*r  epilhelia  in  small  or  uuMlfrate  nundprr,     Jilood  \\vd\  be  present  or  absent 


Cv.srrTi8.  Bloud  and  pus  cells,  spherical 
aiTimoniiim  urate.  Triple  pho-sphnte. 
Bladder  r-plthcliiim.  Aninrphous  earthy 
phosp)inti-s.      (Xntxruunn.) 
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(see  Figs.  167, 168, 169,  of  pus  cells  in  urine,  of  epithelia  from  various  parts  (r — m^f 
the  genito-urinary  tract,  and  Figs.  170,  171,  172,  of  urinary  sediment  in  acut^^^a^^ 
chronic,  and  putrid  cystitis).     The  epithelia  may  be  round,  cylindrical,  "^-^ 
tailed.    If  the  urine  is  alkaline,  we  find,  also,  thorn-apple  crystals  of  ammoi^tmi- 
um  urate,  triple  phosphates,  and  calcium  carbonate.    Bacteria  of  various  shap-— «es 
are  often  numerous  and  motile.     If  gonorrhea  is  the  cause,  the  dried  animd 
stained  specimen  will  sometimes  show  the  characteristic  biscuit-shaped  coc-__yj 
in  pairs  and  fours,  grouped  about  the  cell  nuclei  or  filling  the  cell  protopla^asm 
almost  completely.     The  nuclei  of  the  pus  cells  are  multiple,  usually  two        or 
three  in  each  cell,  and  are  deeply  stained.     In  other  forms  of  cystitis,  in  ad^cdi- 
tion  to  bacillus  coli  and  numerous  saprophytic  forms,  the  ordinary  pyogeKiziic 

cocci,  staphylococci,  and  streptococci  are  found.     In  very  mild  forms  of  ii ri- 

tation  of  the  bladder,  the  result  of  alcoholic  or  sexual  excess,  with  sympto:«ni8 
of  frequency  merely  and  little  or  no  pain,  the  amount  of  mucus  in  the  urSl  ne 
may  be  increased,  and  the  number  of  bladder  cells.  The  number  of  Uucoctf  ^es 
in  a  field  will  never  be  as  great  as  in  true  cystitis^  nor  will  they  occur,  as  in 
cystitis,  in  dense  masses  and  clumps. 

In  cystitis  with  ammoniacal  fermentationy  the  pus  cells  are  swollen  a.  ^<J 
the  protoplasm  clear,  showing  the  nuclei;  in  addition,  swarming  millions  of 
bacteria.  The  urine  of  putrid  and  gangrenous  cystitis  shows  imder  the  niicr:«:^ 
scope  few  distinguishable  tissue  elements.  The  sediment  is  abundant,  a  '^^ 
has  a  brown  or  greenish  color,  sometimes  almost  black.  The  foul  odor  is 
partly  due  to  the  presence  of  ammonium  sulphid.  Microscopically  there  ^re  | 
myriads  of  bacteria,  granular  detritus,  and  triple  phosphate  crystals.  F«?^ 
or  no  cells  can  be  identified.  Such  urine  is  found  in  the  end  stages  of  ^E*n- 
larged  prostate,  in  the  presence  of  malignant  growths  in  the  bladder,  in  g**'^' 
grene  of  the  bladder,  and  in  diphtheria  of  the  bladder.  The  urine  is  alkal  i  ^^ 
and  the  specific  gravity  is  low. 

THE  ABSORPTION  TEST   FOR   RAW  AND   XTLCERATED   SURFACES      T^ 

THE   BLADDER 

In  certain  cases  of  hematuria  a  vesical  source  may  sometimes  be  dem.*'^"*'^' 
strated  by  what  is  known  as  the  absorption  test.  The  intact  and  healC— ^J 
vesical  mucosa  absorbs  but  little  of  the  materials  held  in  solution  by  the  uri"*'*^** 
In  cases  of  retention  of  urine,  so  long  as  the  epithelial  lining  of  the  blad*  ^^^ 
is  intact  the  patients  do  not  become  uremic.  If,  on  the  other  hand,  abra^^  ^^ 
or  ulcerated  surfaces  exist,  such  patients  may  develop  uremic  symptoms  qi  ^  ^•^  ^^ 
rapidly.  The  latter  condition  is  often  observed  in  cases  of  cancer  of  the  bl  ^^^^ 
der  complicated  by  retention  of  urine. 

The  nhfiorhing  power,  and  thoreforo  the  presence  or  absence  of  raw  surfar^  — ^'^ 
in  fh(^  l)lad(l(M-  may  bo  tested  in  the  following  way:  A  soft  catheter  i:?  inf 
diiced  into  fh(^  bladder,  and  the  int(M*ior  is  gently  washed  repeatedlv  with  «- 
solution  until  the  water  returns  clear.     Two  or  three  ounces  of  a  one-per 
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elation  of  iodid  of  potassium  is  then  injected  into  the  bladder  with  a  hand 

syringe,  and  the  catheter  is  withdrawn.     After  waiting  fifteen  minutes,  the 

patient  is  requested  to  collect  some  of  his  saliva  in  a  test-tube  or  any  small 

^lass  vessel.     To  the  saliva  is  added  a  few  drops  of  a  dilute  solution  of  cooked 

starch.     The  mixture  is  then  stirred  with  a  glass  rod  which  has  been  dipped 

in  fuming  nitric  acid.     If  the  liquid  turns  blue,  iodin  is  present  in  the  saliva. 

A  positive  reaction  indicates  that  iodid  of  potassium  has  been  absorbed  from  the 

bladder  and  is  being  eliminated  by  the  salivary  glands,  and  is  proof  positive 

that  a  raw  or  bleeding  surface  exists  in  the  bladder,  and  in  cases  of  hematuria 

mdicates  the  bladder  as  the  source  of  blood.    In  the  healthy  bladder  no  positive 

reaction  for  iodin  in  the  saliva  will  be  obtained,  even  after  the  lapse  of  an 

hour  (Ultzmann). 


CHAPTEn    XXVI 

CYSTITIS 
(hifhutunfTtlon  of  ihr  Bladder) 

Etiology.— For  llit^  ]>r«idiK'Hon  of  cystitis,  it  is  iisnally  adstiiii^d  that  ht> 
faf^fors  nrr  luvessarv:  n  pre<Iij4|M>t^inir  eaiisf:',  and  thi«  prej^taict^  of  om*  <»r  orint 
of  the  ff>niis  of  palljogeiup  Imrteria  capal)le  uf  iuftH-tiiig  the  ve-^iral  luiinnh 
iiieinbnnH'  or  o{  eiiusing  ainmoniacal  deaim position  of  wrvA,  or  lK)th,  It  is 
certain  tlint  in  many  eases  of  oy stitis  several  lineterial  forms  are  asi^risit<4 
It  IB  to  he  home  in  mind  that  the  mere  introdueti<m  of  bacteria  into  tW 
lieultliy  Idadder  does  not  produce  cystitis.  A  transient  hacterinria  alone  r«* 
suits.  Cases  of  ehronie  hacterinria  (nsnally  eolon  haeillus)  witlioiit  Iwfim- 
matory  com  plications  are  mjt  rare-  Such  may  last  indefinitely,  and  if  tW 
genns  also  inhabit  the  renal  jK^lvis  and  ureter,  may  be  nearly  incnralilc.  Tb 
only  signs  are  elondy  urine  filled  with  bacteria,  and  a  musty  or  slinkinv  i4t 
of  the  same.  Anions;  the  jftrdisposing  causes  of  cystitis  may  be  mcnlioniil 
obstructive  lesions  ^f  the  lower  urinary  tract,  stricture  of  the  virelhra,  pM;- 
tatie  liv|*ertro]>liy,  paralysis  of  the  detrusor  of  the  bladder;  any  condition,  b 
fact,  causing  stafrnation  of  urine  in  tlte  bladrler.  Further,  condition*  prtxliirin^ 
^congestion  of  the  lower  genito-ririnary  tract,  such  as  drugs  with  a  s'liHiivc 
action  upon  tlie  urinary  organs — cantharides,  tnrpt*ntine,  sandal  oil,  etc;  |)el- 
vie  tuujors;  the  pregnant  uterus;  inflamuiatory  exudates  ctuupressing  tli<»  WinJ- 
der;  trannia;  tumors  of  the  Uadder;  stone  or  utlier  foreign  boily;  infcrtif^u^ 
processes  of  other  portions  of  the  genitt>nrinary  apparatus,  or  of  neiglihfriufi 
structures.  Aumng  the  former,  tubfrrulosis  of  the  kidney  and  ijotwrrlira  4 
the  nretlira  are  frequent  and  important  Infectious  priK-esses  in  the  vinnitv, 
infecting  tlie  bladder  by  continuity  of  structure;  for  example,  an  ap|Deaklii^J 
abscess  wliieh  ruptures  into  the  bhulder.  Cystitis  may  occur  as  a  nit!ii?r  nn 
com  plication  in  tlie  course  of  in  f  per  ions  diseas€*s — typhoid  fever,  the  cxia- 
themata,  ap|>arently  ns  the  result  of  the  elimination  of  bacteria  through 
kidney,  the  living  bacteria  in  the  urine  causing  infection  of  the  bladder. 

Among  men,  two  <'auses  exist  far  more  frerjuent  than  all  otliers.  They  n 
in  youth  and  adult  life,  goinftrhra  and  siricfurr  of  ihc  urethra;  in  old  ai- 
rnhrgemenf  of  Ihe  proslate  (fland.  Among  women,  cystitis  is  exeeefiingly  a^^m 
mon.  The  causes  are  to  Ir*  sought  in  the  frequent  cK'currenee  of  Tiimor*  of  t  4 
uterus  and  the  adnexa,  protlnring  congestion  of  the  bladder  by  prfssiirr:  ft  ^j 
tlier,  infhiumuilory  ]>elvic  eon<litions  of  all  sorts,  and  g<morrbea.  Owing  Xu  tl- 
5m' 
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[hni,  tlie  entrance  of  iiifet-ting  organisms  into  the  blaiUler  is  easy,     01^ 
sions  are,  however,  far  less  eomnion  than  among  men,  and  conseqnent- 

feystitis  is  frequent  among 
\<  far  less  diifieiilt  to  cure. 
Bacteria  of  Cystitis. — The  hue- 
leeniiMl  in  the  priHliietion  of 
re  of  varied  eha meter.  Tlicy 
►pearly  be  diviiled  into  two 
(1)    Those    whieh    eaiise    tiin- 

dee«>tTj  posit  ion  of  nrea,  and 
f  which  have  a  specific  inflam- 
Stion  on  the  miieons  membrane. 

time  and  eifort  has  been  ex- 
I  the  stnily  rd'  tlie  baeteriology  of 
Vpon  eertain  points  the  views 
Qt  observers  are  not  in  4K*eord. 

iCts  are,   howc^'er,   well  estab- 

lie  gonocfK-eus^  alone,  may  be 

of  gonorrheal  evstit-is,  tbongh 

feet  it  m  may  rjeenn   Tlie  lesion 
fur  the  most  part  to  the  jjros- 

TSL  and  the  trigone.     In  some  eases  the  (^itire  bladder  may  be  involved. 

bacillus  may  dwell  in  t!ie  bladder  and  cause  no  eystitis.    In  other  cases 

it  will  produce  a  cystitis  with 


Fio.  171. — I'mxARY  Seehmf.nt  in  Chrokic  Cr»- 
TJTis  WITH  AwMONi.vrAL  Fkhm  extai  ION.  Fnn 
cvWs  swollen  by  ammo ni urn  CMrbomiti\  A 
ftnv  swollen  bladder  rpithelittl  cells.  Triple 
plunsfibiitc,  Amincmiuni  umlp,  AiiiorjjJums 
part hy  phospl la tes.      ( Ul tzoia n n. ) 


^^SM: 
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UHINARY    SEDtMKNT    l.V    PtTHI1>    rvSTTTIS,       tt. 

Ipiiphate^.    [b.    Hactoria  and  molecular  dot ritus, 
^CSorpuades.     (Ullimanii.) 


''irritants  to  the  bladdor  av  wbelhcr 
)eeiHe  etTci-t  upon  thr  bhuhlrr  wall 
a  Oii-Xetl  one,  i.s,  I  b(di<  so,  not  dehnilelv  known, 


acid  nriue.  The  tidjerele  baeil- 
1ns  causes  eystitis ;  often  the  in- 

,  feet  ion  is  mixed.  The  orifices 
nf  the  ureters  and  the  trigone 
uro  the  areas  first  affected  in 
most  of  the  eases.  (Sec*  Regnal 
Tnliercrdosis.)  Nninerous  bat-- 
terial  forms  cause  decomposi- 

a  tion  of  urea,  with  the  prodiK*- 
tioti  of  rather  sharp  crystals 
of  triple  phosphate  and  tlie 
formation  of  ammonium  car- 
bonate. Cystitis  of  a  peculiar- 
ly distressing  tyj>e  accompanies 
ammoniacai  nrine.  AVbetlier 
the  free  aminoninm  carbonate 
anc]  the  crystals  act  merely  as 

in   acblitiiai,  tln^  special  Ijactrria 

or  wliella-r  or  not   the   iiifr**tiMn 
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Under  special  conditions  the  ordinary  pyogenic  cocci  and  the  Streptococcti 
erysijielati?!  may  cause  severe  forma  of  cystitis,  the  former  with  aetiitl  iup. 
puration  or  necrosis  of  the  bladder  wall     In  these  cases  the  saprophytes  nay 

add  a  gimgrenous  or  putrid  character 
to  the  inflamiaation.  Some  of  the  fm& 
caii^in^r  iiHjminjiacul  decomp<j«itiou  of 
urea  are  Biicteriuiu  urea*  (v.  JaWh), 
JlicrocrKTus  urea*  liquefaciens  iFiii^ 
gt^),  Urohacilhis  liquefacieiis  septicus 
(Krogios)* 

Other  bacteria  associated  with  iiom 
fonns  of  cystitis  are:  Bacithis  py(w 
neus,  Bacillus  typho^siiiJi,  certain  i*mm 
of  gas-producing  bacteria  (Hn>|, 
(Cystitis  empliysematosa),  the  pneu- 
iHuc<Mrus. 

Pathological  Anatomy  of  Cyititii- 
^„  ,  Cystitis  usually  iKieins  in  the  triw^ttr* 

anti    may    l>e    contined    to    it    and  ibe 
prostatic   urctlira  or  spread   over   the  entire  mucous  membrane  of  the  l>W^ 
der,   const!  hi  ting   a    partial   or    totid   cystitis,    res]T4x»tively.      The    phemnirni 
are  inject i(*n,   swelling,  and  congestion  of  the  mucosa,  with   subsequent  dor 
quaination  of  epitbelia  and  exn* 
dation    of    wliite    cells.      Ecchy- 
motic  areas  arc   develojied   here 
and    there,    and    in    some    cases 
siiiK?rticial    erosions  of   the   nm* 
cons     inemhrane.        The     urine 
becomes    purulent    and    contains 
many   epithelial   cells    and   bac- 
teria.       Its     reaction     remains 
acid     iir     becomes     alkaline, 
according    to    the    character 
of   the    infection.      If   cysti- 
tis   IxM^omes    chronic     the    mu- 
cous    niendtrane     is     thickened, 
the    veins    of    the    mucosa    are 
dilated,     the     submucous    tissue 
is    infiltratetl    with    round    cells. 
In    severe    casc*s    the    muscular 
coat  is  alsi>  involved, 

Parenchifmaioys   (^ysfifts, — The   color   of   the    mucous   membrane  dm 
from  bright  red  Nv  dirty  grayish-red.     The  surface  of  the  mucous  meuibr^^* 
is  coated  with  adherent  flakes  of  pus,     Ij;  severe  cases  piipute  ahscesses  ori:^ 


174, — TirATSioiAi*  Bi.jLDDicm.     (After  Gu 
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rcrm  in  the  bladder  wall,  or  larger  abscesses  may  form^  perforate  the  bladder, 
ijid  produce  a  pericysfiiUf  or  the  process  niay  end  short  of  suppuration  and 
produce  adhesions  of  tlie  bladder  to  fiurrouiuling  strnctures.  In  other  cases  the 
:?nd  result  is  cicatricial  contraction  of  the  bladder  {cofitracied  bladder,  airophitd 
jladder,  Schrumpf  Blme  of  the  Germans^  chronic  interstitial  cystitis). 

Severe  infections  may  produce  gan^rrcue  and  necrosis  of  tbe  bladder  wall. 
Ln  such  cases  the  urine  is  foul  wilb  gangrrnous  shreds  of  nnicous  iiieinbrane, 
[lus,  blood,  aud  detritus. 

Membranous  Cystitis  (Croupom  Cystitix), — A  nieud>ranuiis  cystitis,  with 
the  evacuation  of  bladder  casts,  has  lai^cn  observed,  as  well  as  true  dijdiilieria 
:)f  the  bladder.  Isolated  ulcers  of  the  bladder,  nontutereulous  iii  character, 
lave  been  observed  associated  with  cystitis, 

,  When  obstnictive  lesions  couiplicate  cystitis,  the  nniscular  wnll  of  the  blad- 
ler  undergiies  hypertrophy;  the  muscular  ridges  stand  oiit  projuinently  with 
Jeep  sulci  between  tbem,  constituting 
ihe  trabeenlat''d  hladdrr.  Such  blad- 
ders may  be  larger  than  normal— i.  e,, 
dilated — eccentric  hyperirophij^  and 
are  often  insufficient,  or  suudler  than 
iarmal^ — concentric  hypertrophy.  In 
■ther  ease  the  mucosa  may  bulge 
krough  a  thinner  ]K>rtion  of  the  mus- 
Rilar  wall,  ami  form  a  sort  of  hernia, 
i*r   pocket,    sometimes    of    large    size, 

mmunicating  with  the  remainder  of 
blad«ier  by   a    larger   or   sinaller 

gning,  constituting  a  diverticulum 

tbe  bladiler. 
Jnterditial  Cystitis, — ^In  cases  of 

ersiitial    cystitis,    usually    due    to 

lorrhea^  the   inflammatory   prcK^css 
its  course,  and  after  a  long  peri- 
may  result  in  atrophy  of  the  blad- 

r  wu\h     The  ridges  and  sulci  dis- 

tpear,  tbe  mucous  membrane  again 

conies  smooth,  the  wall  of  the  bliHldcr  s<^nrcely  thicker  than  normal ;  but  the 
Ladder  has  ceased  to  l>e  an  elastic,  nuiscuhir,  contract ile  orgjin.     It  is  convertc^d 

ito  a  mere  leathery  sack  of  dense  connective  tissue,  and  can  no  longer^  liy  any 

[€ans,  Ik?  dilated  to  a  normal  clcgrce.     These  bladders  may  hold  only  an  ouu(*e 

*  two  of  urine.     Tlie  possessor  of  such  an  atrophiefl  bladder  suffers  much 

ij*conifort     The  bladder  can  usually  l)e  emiitied,  or  nearly  so,  by  the  patient. 

V«  residual  urine  rarely  amounts  to  more  than  a  dracluu  or  two. 

Hypertrophy   of  the   Bladder. — I Iy[>er trophy   of  the  bladder  of  both   the 

iliited  and  contracted  forms  is  usually  seen  in  old  men  as  the  result  of  pros- 


Fio. 
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tatic  obstruction-^  less  frequently   in  young  manhood   and   middle  a^  as 
reBult  of  chronic  gonorrhea  and  stricture.     Chronic  gonorrhea  of  the  blad 
produces  more  often,  when  of  a  severe  type,  the  cicatricial  bladder  with 
hypertrophy  of  the  ni  oscular  coat* 

Ef'frnlric   Jnfprrfrophi/   is   associated   with    insufticiency.      The   amount 
residual   urine   is  large.      In  thin  jn'r^iony   the  enlarged   and   thickened   Uj^ti 

der  is  palpable,  e\>j 
when  empty,  by  i^tnih 
bined  rectal  and  »lh 
dominal  touch*  A 
searcher  introduced 
after  voluntary  urmr 
tion  reveals  a  ci>mid- 
erablc  cavity,  with 
marked  ridges  prf^jed- 
ing  from   its  Avalk 

In  conreniric  iy 
perirophij  the  capacity 
of  the  bladder  is  ^iiuilL 
Attempts  to  inject  a 
large  quantity  of  fluid 
into  the  bladder  bt«* 
futile.  The  water  Tvm 
out  alouL^iJc  the  t'nth- 
eter.  The  wiilU  of  the 
bladder  are  hard  wd 
riflged.  The  quantity 
of  residual  urine  i^^ 
trifling. 
Atrophied  Bladders, — Atrf>phied  bladders,  the  result  of  interstitial  cy^Uti^ 
are  small.  They  cannot  be  di Intend,  Their  walls  are  smooth,  hard,  and  »i*' 
elastic.  There  is  little  or  no  residual  urine.  These  patients  may  be  oUlsi^^ 
iu  urinate  every  few  minutes;  many  of  them  are  obliged  to  wear  a  urinal* 
They  sometimes  luive  nocturnal  incontinence.  In  some  cases  pyuria  is  mirWt 
in  others  very  sliglit.  Attempts  to  increase  the  capacity  of  tlie^e  bladders  05 
forced  injections  are  rarely  successful  During  the  injections  the  patie«^ 
suffer  much  pain. 

Perici/slifis. — ^Inflanimation  of  the  subserous  connective  tissue  may  be  ^ 
ondary  to  parenchjanatous  cystitis  with  the  fonnation  of  small  abscesses  m 
the  bladder  wall  It  is  apt  to  occur  around  inflauied  diverticula.  It  may  l« 
due  to  triiiuuu — i.  e.,  to  wounds  of  tlir  bhnh!er  wall  j»rtKhu-ed  by  tlic  \M^^^^ 
of  a  lithotrite — and  tt»  other  extniperit<meMl  wtjunds  or  rui>turi*s  »if  thr  bhid<H 
In  some  cases  it  is  itup  ti«  iufluiuuiutitms  of  the  surrounding  vis«^*ra — tlie  yT*^ 
tnU\  the  uterus  and  aduexa,  ^md  Iho  appntlix.     If  suppuration  f»erurs,  infiltri' 


37*^^ — Eccentric  Htperthophy  or  the  Blaoueb. 
(After  Guy 00.) 


SYMPTOMS   AND   DIAGNOSIS   OF   CySTITIS 


571 


^ue  ;nid  f*ital  sepsis  uf  imnilcnt  jK^ritmiitis  luiiy  rt'snlt.     lu  suiuc  cases 

forms^  which  ruptures  InUi  the*  lihnl<h  i\  the  rectuui,  the  vagina,  or 

the  perineum.     The  siji^iis  and  syiujjtnuis  of  perieystitis  are  lunre 

perked  Si'psis.     IJetention  of  urine  is  euiniuoii.     LcM:*ally,  a  tender,  pain- 

f^'ill  be  palpahle,  either  in  the  uiithlle  Vine  alwive  the  pnbes  or  to  one 

le  hhidden     If  the  l>liid*ler  is  emptied  liv  catheter  the  tumor  reiuains. 

erintinnons  pain  in  the  refrion  of  tlie  hladder,  with  dysuria  or  reten- 

the  f>nx*ess  started  outside  the  lil;*d<h'r,  tlie  urine  may  be  elear.     If 

to  cystitis,  there  will  he  jiyuria.     The  forniati*in  uf  an  ah.seess  is 

ij  increased   septic  sym|itonis.      If  the   abscess  aixproaches   the  skin 

omen  or  fxTineum,  localize*!  swelling,  edema,  redness  and  Ijrawny 

b  will  develop  01%  later,   fluctuation,      Knpture    uxU)   the   rectum    is 

py  tJie  dischariife  of  jjuh  from  the  howeh     Ku])tnre  intn  the  bladder 

&d  by  the  sudden  eviteuution  of  much  pns  with  tin*  urine.     Such  pus 

I  a  fecal  odor.     Actual  communication  between   the  bladder  and  the 

Jlo^^^l  by  the  discharge  of  feces  or  gas,  or  both,  with  the  urine.     The 

icates  a  large  o|iening;  the  latter  alone  a  small  one. 

aflve  perirt/slitis  is  a  very  dangerous  disease.     A  large  jxroportion 

ses  are  fatal, 

ptoms  and  DiagBoais  of  Cystitia.^ — ^The  ean^hifil  siptiftfoms  of  cystitis, 

^r  origin,  are  three:  fre<pient  urination,  pain,  and  pyuria.     Cystitis 


^tTHEIJA     FHOM    THE     FeMALE    l*RE* 

THE  Vaoina   Below. 


Ftcj,    178. — EpiTiifxiA    FROM    Ti?E    Male    Ure* 
THiiA  Above,  ekom  Litthe's  Gland   Below. 


the?  acute  or  elirouie.  The  latter  form  often  follows  the  first,  and 
elironic  cystitis  acute  exacerbations  are  frequent.  Severe  eonstitu- 
|)toms  are  not  commonly  present,  even  in  the  acute  form,  unless  the 
on  be  of  a  septic  or  gangrenous  type.  Gonorrheal  cystitis  is  oeca- 
ihered  in  by  cliilly  sensations  and  a  nioderate  rise  of  temperature, 
iver,  Urethral  Chill  and  Fever.) 
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Acute  cystitis  is  accompanied  by  a  more  or  less  constant  desire  to  pass 
water,  and  the  act,  when  accomplished,  is  attended  by  pain.     In  severe  cskses 
the  patient  must  urinate  every  few  minutes.      The  pain  is  of  a  spasinoc//c 
character,  and  is  felt  before  and  during  urination,  but  is  most  severe  at  the 
end  of  the  act,  when  the  vesical  sphincters  close  on  the  inflamed  mucous  mem- 
brane of  the  trigonum  and  prostate.     The  pain  is  referred  to  the  glans  penis, 
to  the  perineum,  prostate,  and  rectum.     In  gonorrheal  cystitis,  the  prostatic 
urethra  and  trigonum  being  chiefly  involved,  the  passage  of  the  last  few  drops 
of  urine  is  attended  by  an  acute  spasm  of  pain,  and  these  drops  are  often 
bloody. 

Between  the  acts  of  urination  a  dull,  heavy  pain  is  felt  in  the  sacral  region. 
When  the  cystitis  is  general,  pain  is  also  felt  in  the  suprapubic  region,  and 
the  bladder  is  tender  on  palpation.  In  some  cases  of  acute  cystitis  severe  spasm 
of  the  sphincters  leads  to  complete  or  partial  retention  of  urine.  The  patient 
may  be  able  to  urinate  a  little  from  time  to  time  with  painful  effort,  but  he 
cannot  empty  his  bladder,  since  no  sooner  does  the  stream  of  urine  start  than 
it  is  checked  by  the  painful,  spasmodic  contraction  of  the  sphincters.  In  some 
of  these  cases  catheterization  is  difficult,  and  may  require  the  use  of  morphin 
and  hot  baths,  or  of  coca  in  anesthesia.  In  less  severe  cases  of  acute  cystitis 
the  patient  may  urinate  every  hour  or  half  hour.  The  pain,  though  similar 
in  character,  is  not  so  intense.  In  chronic  cases  the  symptoms  of  pain  tsui 
frequency  will  vary  wuthin  wide  limits.     (See  Cystitis  due  to  Special 

Pyuria  is  the  third  essential  symptom  of  cystitis.  It  is  always 
although  at  the  beginning  of  an  acute  attack  the  amount  of  pus  in  the 
is  small.  If  we  exclude  the  cases  of  cystitis  accompanying  injuries  and  & 
eases  of  the  spinal  cord  with  paralysis  of  motion  and  sensation,  in  vrtiA 
naturally  there  is  neither  pain  nor  desire  to  urinate,  we  shall  find  in  every 
case  of  cystitis  the  three  cardinal  symptoms:  frequency,  pain,  and  pyuria. 
The  diagnosis  of  the  anatomical  origin  of  pus  in  the  urine  is  discussed  dac- 
where.  (See  Gonorrhea,  Thompson's  Test,  True  and  False  Albuminari% 
Cystoscope,  Ureteral  Catheterization.) 


CHAPTER   XXVII 

THE  NEUKOSES  OF  THE  BLADDER 

(Ftinciiona}  Disinrhanres  of  (he  Bladder  Due  to  Nervous  Causes) 

Among  these  conditions  arc  included:  (1)  Cystospasm-^  or  urina  spastica; 
^(2)  apasm  of  the  vesical  sphincters;  (3)  paresis  and  imral^^sis  of  tfie  detrusor, 
insufficient  liladdcr;  (4)  paralysis  and  paresis  of  the  vesical  sphincters;  (5) 
|inctJiitinence  of  urine,  enuresis. 

The  motor  disturlmnces  of  tlie  bladder  are  often  coudjincd   with  sensory 
Idistiirhances ;  tlius,  with  cystospasni  we  often  find  hyperesthesia  i*f  the  h!addcr» 
[and  motor  paralyses  are  often  combined  with  loss  of  sensibility.    These  disturb- 
ices  of  the  bhidder  are  in  part  due  to  central  causes— i.  e.,  injuries  and  dia- 


TiG,  179.— EptTRFxiA  vnou  thk  FnoeTATE. 
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ases  of  the  spinal  cord  and  cerebrum,  and  in  part  to  local  lesions  of  the  penis, 
Jupethra,  prostate,  kidney,  or  the  bladder  itself, 

Cystospasm — XTrina    Spastica — ^Bladder    Cramp — ^Irritable    Bladder*- — In    this 

jndition  the  individual  suffers  from  an  unco ntrcill able  frequency  of  urination, 
?lely  during  his  waking  hours  and  not  accompanied  by  pain.  The  quantity 
urine  may  be  normal  or  increased.  The  n^  act  ion  is  often  neutral  or  feebly 
?id,  Phosphaturia,  nxahiria,  and  indicanuria  are  frequently  present.  The 
>nditioii  is  observed  in  hysterical  and  neurasthenic  individuals  and  among 
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iiorriLiil  jif^rHuns  wlin  are  mirlergoing  extreme  anxiety  or  wlio  are  suffering  fruim 
severe  Tiieutal  slinck.     In  tijese  cases  the  eauses  are  purely  central.     In  some  of 
them   the  desire  to  itriiuite  is  not  only  fre*|iipiit  hut  peremptory;   when  tkj 
desire  to  urinate  they  must  seek  some  anitahle  |ilace  at  onee,  or  make  otter 
arrangements.     The  desire  may  he  exeited  hy  the  sound  of  running  water,  a 
draun^ht  of  eold  air,  or  hy  the  mere  thought  of  tlie  eondition  of  the  bladder. 
Siieh  impulses  may  occur  every  hour  or  more  frequently,  perliaps  every  t«?n 
minutes.     The  characteristic  feature  is  that  the  frequency  occurs  only  wkn 
tlie  patient  is  awake.     During  sleep  there  is  no  frequency.     When  due  to  pUTvly 
neuTotie  conditions  the  urine  is  free  from  eatarrlial  ingredients. 

Aiuoug  the  loetd  causes  uf  nrimi  sjMSliru  arc  fissure  of  the  anus,  lieilior 
rhoids,  excessive  coitus^  and  masturhation.  The  two  Inst  may  cause  hypeTC?iiiJt, 
congestion  and  hyiK^reHthesia  of  the  veru  unuitanum  (caput  gallinaginis),  sind 
entire  prostatic  un^thni ;  even  a  mihl  catsirrhul  ctm<litiun.  This  local  irritation 
may  reflexly  excite  the  Idadder  to  empty  its^df  witli  undue  frequency.  Ad  t- 
consequence  of  gonorrhea,  complicated  by  posteri<jr  urethritis,  this  coudition 


FlQ,     ISI.^EIPrXltTlLlA    FROM    THK    PeLVI-S    fib*    TUB 

Kii>NEY  AND  UrtKTEH.      tAfter  Ullimunu.) 


Fio,  182. — KiDxt:Y  Kpitmelix^.  The  cylindrif*! 
(?ell;<  eonm  from  the  iieighhorhondnf  the  papiUs-, 
Th«^  ciihical  from  deeper  portions  of  tbestnu^l 
tubulrs.      (After  Ultsin&iin.) 


of  irritable  bladder  is  by  no^ means  rare,  even  after  the  signs  of  urethritis  have 
hmg  disapjiearcd.  In  many  of  these  cases,  liuwever,  examination  of  the  urine 
will  show  the  presence  of  thick  compact  shreds  of  pus,  originating  in  the  pros- 
tatic urethra,  indicating  that  the  process  is  not  entirely  healed.  When  thesej 
patients  are  examined  with  a  sound  the  posterior  urethra  will  be  found  ex- 
tremely sensitive.  The  diagnosis  of  the  purely  neurotic  cases  is  made  chiefly 
by  exclusion.  We  find  merely  a  neurotic  individual  with  normal  urine  who 
has  passed  through  some  nervous  strain  or  is  neurasthenic  from  one  cause  at 
another.  Tabes  should  he  sought  for  and  excluded — i.  e.,  loss  of  patellar  tendon 
reflex.    Contracted  pupils,  insensitive  to  light.    There  may  or  may  not  be  pain, 
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and  file  condition  often  ort^nrs  in  tlir  ju'ejifiixit'  sh^ge.     {Hvv  iilso  Pan  sis  uf  tin* 
fiJirdder,)      The   tlterajiy  nf   irritable   bladder  consists  uf  general    tnnit's  ami 

bromid  of  putassinui   internally.      Ijieally,   t!ie  pasi^age  of  large  sounds  every 

H'o  days;  and  this  failing,  astringent  irrigations  or  eatiterizatiiHis  of  the  jjros- 

tatie  uretlira. 

Spasm  of  the  Vesical  SpMncter, — These*  patients  eomphiin  not  of  fre<pieut 

tirinatiuiij  but  of  ditlienlty  in  starting  iIjl*  stream.     They  may  have  to  strain 
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Fui.  183. — Hyaline    Ca^ts,     (After  Ull^miinii.) 


Fig.  184. — Fi^vfly  GnAXULAii  Casts.     AdvaiictNi 
ci*romc  dlffose  ncpliritis.     (Ulttmann.) 


for  several  minntes,  und  when  finally  nrination  is  started  ilie  stream  is  small 
and  without  foreo.  As  they  jmK'eed  the  stream  hc*conies  larger,  of  normal  size, 
bat  again  diminishes^  ami  when  tliey  tldnk  they  have  finished  and  button  their 
trougers  they  find  that  some  urine  still  escapes  and  w^ts  them  or  tlieir  garments. 
The  canse  of  tliis  condition  lies  in  hyperemia,  congestion  or  catarrh  of  the 
prcjislatic  urethra,  and  is  dependent  upon  an  iniperfeetly  cured  posterior  ure- 
thritis more  often  tlum  any  tiling  else.  A  contracted  meatus  urinarius,  nuistur- 
bation,  excessive  coitus,  and  prolonged  imgratified  sexual  excitement  may  l>e 
responsihle  in  certain  eases.  These  ]>atients  are  also  extremely  sensitive  to  the 
passage  of  a  sound,  and  its  introduction,  however  gentle,  is  often  foDowed  npm 
withdrawal  by  a  few  drops  of  blood.  Tn  some  of  these  cases  the  symptoms  are 
really  severe,  the  jiatients  may  suffer  froni  retention  of  urine,  and  catheteri- 
zation may  l)e  difficult*  When  the  |)oint  of  tlie  instrument  touches  the  external 
sphincter  (couj pressor  urethra'  nmscle)  a  spasm  is  excited  which  prevents  its 
further  passage.  The  condition  is  a  true  spasmodic  slridurr.  Should  the  sur- 
geon  now  exert  strong  pressure  or  move  the  beak  of  the  instrument  about  in 
onler  to  find  tlie  opening,  the  spasm  will  l>e  increased.  Extreme  gentleness 
and  patience  will  alone  overcome  the  difficulty.  A  large,  rather  than  a  small, 
jnstrnnient  should  be  chosen,  A  large^  blunt,  metal  sound  or  catheter  is  far 
safer  than  a  small  one,  and  soft  instruments  will  not,  as  a  rule,  pass  in  these 
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cases.  An  injection  of  ihiriy  minims  of  a  fonr-per-eent  cocain  mluiioti  Im 
the  meatus,  rubbed  backward  toward  the  deep  urethra,  and  left  for  five  uiJtmtr*^ 
is  useful.  The  snuntl  <»r  csjtbt'ter  .shimld  Im/  iiitrodui-ed  cuntiiiunusly  hut  vm 
slowly;  when  its  tip  reachps  tlie  jiint'ti(*n  ^d'  t!ie  linlboiis  with  tlte  iiieiuhranaui 
urethra,  ^euth'  dinn^t  prrnsure  with  tlie  forefinger  on  the  perineum  will  nfteu 
sueceed  in  overeominj^  \\\v  sprtsm.  The  surgeon  feels  tlie  instrument  slip  l»v  ilje 
obstruetic^u,  and  upnii  sinking  ibt*  sliitft  it  slips  rtnidily  intu  the  bhidder.  Tlie^ 
cases  are  often  diagnosticated  by  the  iuex]»erienced  as  tight  strictures  of  the 


Fio.  185. — Waxy  Casts.     Amyl(»ul  degeneration 
of  tlit?  kidney.     {L'lt/imiinii.) 


FtG. 


IBB,  —  Ef iTKKt^iAL    Castii.     Dcsquamilnf 
nephritis.     (Aft«r  Ultsauuui^) 


niemhraTinvis  ure'tbra.  T  have  seen  Ruch  eases  prepared  for  operation.  Vni^T 
ether  a  full-sized  instrument  slipped  easily  into  the  bladder.  The  treatnit^nt 
consists  in  the  introduction  *>f  full-sized  sounds  three  times  a  week.  The  muni 
should  be  left  in  the  bhuMer  five  minutes  or  more.  Cauterizations  are  also 
useful. 

True  eimiriciaJ  rimlracium  of  the  prostatic  urethra,  the  result  of  chn)aie 
gonorrhea,  is  regarded  liy  some  surgeons  as  an  important  lesion,  often  m' 
founded  in  elderly  men  with  prostatic  euhirgement.  Keyes  considers  that  the 
three  ebHracteristic  ]»beuuiueiui  are:  (1)  <4u'onic  unconquerable  posterior  mk- 
thritis;  (2)  iinijerative  urination;  (*i)  dysuria.  The  treatment  of  this  comfr 
tion  is  ]x^rin<"n]  station  and  the  introduction  of  the  forefinger  through  ll»r 
proshiti^'  urt^tlira  iutn  the  bbidder. 

Paretic  and  Paralytic  Conditions  of  the  Detrusor  Muscle  and  of  the  Vwicil 
Sphincter.— Inability  to  eonipletely  eiuj»ty  the  bladder  in  the  ali^ence  of  urn 
organic  obstruction  is  kn<n\Ti  as  parf'Sis  of  the  bladder*  Total  inability'  b 
paralfjfiis.  They  dc|)end  upon  partial  or  total  loss  of  contractility  in  the  ivtn* 
nor  muscle.  Such  impairment  may  \je  due  to  defective  innervation  or  to  de^jat 
erative  changes  in  the  muscle  itscdf.  Paresis  or  partial  impairment  is  secr^vi 
diseases  of  the  spinal  cord,  in  acute  felirile  diseases  in  which  eerebrali' 
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lI  QTill^  and  aB  the  result  of  ovenlisteiitinii  i»f  the  hlatMen  Tlie  List  t\v»i  nre  iisii- 
'My  trijipjrary  eoiiditions,  though  a  single  great  distention  nmy  h^  followed 
ill  jvimie  cases  by  {KTnianent  at»»ny. 

In  old  age,  even  in  the  absence  of  |iiM>statit'  hyfjertrophy,  partial  paralysis 
of  (he  detrusor  is  by  no  iiieana  rare,  due  to  s^^nile  <legeneratiuii  f»f  the  umscular 
wall  f»f  thv  bladder.     Tlje  pan^sis  is  often  rood  lined  with  loss  of  |jower  in  the 
vesical  spliincter,  and  is  sornetiiues  ncconipanied  by  senile  atropliy  of  t!ie  pros- 
tate.    In  cliseases  of  the  spinal  cord  ibe  paresis  may  be  dne  in  taln's  or  to  einn- 
bineil  sclerosis — i.  e.,  a  diffuse  sclerotic  degeneration  of  the  |josterior  and  lateral 
lumns  of  the  cord,  resulting  in  a  combination  of  symptoms,  in  part  those  of 
motor  ataxia,  in  part  those  of  spastic  parajilegia,  sonietimt'S  to  the  pressure 
a  tumor  of  tlic  eord.    Tn  addition  to  motor  paresis^  disturbances  of  sensation, 
ther  byj^)t*restbesia  or  dino'uished  sensation  may  be  observed.     The  latter  may 
combined  with  abnormal  sensations,  pain^  a  sensation  of  distention  of  the 
dder,  etc.     Thus  in  tabes  the  patients  may  Intve  a  diminished  sensibility  of 
the  bladder  so  that  they  do  not  know  wben  it  is  distended,  or  they  may  feel 
at  the  bladder  is  full  when  it  is  not.     Often  they  suffer  from  the  s\^nptora3 
ndding  those  of  spasms  of  the  vesical  siihim'ter,  so  that  they  have  difRcnlty 
starting  the  stream.     They  must  strain  rir  press  upon  the  abdomiual  wall 
assume  some  unusnal  attitude  k^fon*  tbey  can  nrinat(\     In  addition  there 
ciften  an  actual  loss  of  j>ower  in  tlie  *l(»trusors,  so  that  these  patients  gradually 
flap  msntticient  bladders.     This  may  Ije  combined,   as  I  have  seen   in  a 
ninnl>er  of  eases,  with  paresis  of  the  sphincter,  so  that  after  the  bladder  eontains 
a  certain  amount  of  urine,  tbey  l>cgin  to  dribble,  and  are  forced   to  wear  a 
urinal.     These  patients  are  not  in  my  experience  mueh  l>enefited  by  local  treat- 
laent.     Thev  rarelv  need  to  be  eatlieterized,  and  if  this  is  drme  tliev  are  very 
apt  to  develop  a  cystitis,  which  readily  l»ecomes  amninniacal. 

Tbe  cases  of  acute  febrile  disease  associalf^d  with  paresis  of  the  blacbler 
should  he  regularly  eatheterized  with  exceeding  rare  as  regardgi  asepsis.  As 
convale.scence  is  est abli shed  tbe  |>ower  of  tbe  bladder  rc^turns. 

In  old  age  paresis  of  the  Id  jobber  may  be  treated  by  catheterization  attended 
V  ftll  due  precautions;  if  allowed  to  catheterize  themselves,  old  men  can  rarely 
^K  b(!  irmde  to  take  ])ro]>t^r  eare  in  regard  to  asepsis.  Ttetentiuu  with  great  dis- 
^■tention  in  old  men  should  be  treated  by  grailual  evacuation  of  the  bladder  at 
^P^eral  sittings,  or  by  emptying  the  bladder  at  once  and  reiilaeing  tbe  urine 
fh  100  to  ir>0  c.e.  of  boric-acid  solution. 

If  the  greatly  distendtMl  blatbler  is  completely  emptied  at  once,  the  subse- 
T^'^nt  history  may  be  varied.     The  patient  may  at  once  develop  a  severe  beui- 

|*^^liagic  cy8titi.Sj  with  chills,  fever,  prostration.  If  the  kidneys  art^  bad,  snd- 
^^ti  nr  gradual  su])pression  of  urine,  uremia,  and  death  nuiy  follow.  In  other 
^*^^s  the  cystitis  will  come  on  gradually,  but  will  end  by  being  severe,  with  am- 
^oniacal  urine,  ascending  infection,  and  pyelonephritis.     As  elsewhere  stated. 


tji 


!»» 


^  ureters  are  often  dilated  in  siu:*h  cases,  so  that  ascenrling  infection  h  easy. 


other  cases,  notably  in  those  who  already  have  a  severe  cystitis,  retention 
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of  uriiio,  grtat  distentioji  i«f  tlir  l»l;i<liU'i\  inu\  stulikui  evjitnitttiou  of  its  (^i^f^ff^] 


IS  folJowed  by  aeuU^  mui  intal  wLplK-eiiUiL 

In  ilistingnishiiig  lictwefii  jriirt'sis  t*f  llie  detnisorfl  alone  and  parcsi-^  of  t}n> 
vesical  splniietcrs,  the  f«>)lMwijig  tUUsi  niny  be  nsetl :  In  paresis  of  the  <letri)i»(jr!i, 
if  the  imlivitlnal  is  thin  iho  blailclcr  umy  he  palpable  as  a  rather  flabbv,  bnt 
(listinetly  elnstie,  fliietnatin^  tnnior  aliove  the  pnhe.s.  So  long  as  the  s|ihinriiT 
remains  intact  these  ])a!ient8  do  not  dribble  until  the  bladder  is  greaily  <lir 
tended.  The  eatheter  Avill  evaenutc  from  i!00  to  1,000  o.c.  or  more,  even  when 
the  patient  has  nrinated  vnlinitarily.  In  paresis  of  the  vesical  sphiuekT,  nn 
tlie  other  hand,  no  such  amonnt  of  urine  will  be  fcmnd  in  the  bladder,  Ihm 
patients  will  l»egin  to  dribble  lung  before  the  bbnbler  is  nnich  disteuded.  SucIj 
dribljliug  will  be  notieed  dnring  the  daytime  when  the  patient  is  up  and  alwut; 
at  night,  when  he  is  rf^eninlient,  the  action  of  gravity  i^  not  so  favoraWc*  fci? 
leakage.  When  catbeterizing  these  patients,  tlie  following  may  lie  oWnxl: 
If  the  spliincter  is  intact  some  slight  i-esistanee  will  be  met  with  at  the  hullw 
niembranons  jiinetion.  If  the  splnneter  is  paretic  the  instrument  sliiin  m\ 
the  bladder  without  the  slightest  resistance.  If  the  detrusor  is  paretic  mA  \k 
patient  l>e  eatheterized  in  the  reeinnbent  posture,  the  urine  will  l>egin  to  flow 
in  a  full  stream.  Lung  before  the  V)]adder  is  empty  the  stream  will  grow  mAvr 
and  finally  stop.  Pressure  above  the  pid^es  will  cause  the  urine  to  tlow  jignin, 
and,  if  now  the  patient  assumes  the  upright  pasture,  quite  a  quantity  of  urint 
will  still  escape  through  the  catheter  by  the  action  of  gravity  (Ullzraanal 

Injuries  of  the  spimd  cord  are  connnouly  attended  by  disTurhanees  of  uri- 
nation, detention  **{  urine  occurs  from  h:»ss  of  jniwer  in  tlje  detrusor  niudi* 
of  the  bladder.  Incontinence  dfK»s  not  result  from  injuries  of  the  eor<l»  m  a 
primary  comHtion.  Then*  is  usually  develo|H'd,  after  a  time,  ineoutincnce 
from  overflow;  either  a  constant  dribbling  or  the  discharge  of  small  qnnrililh'< 
of  urine  at  frequent  intervals.  Usually,  though  not  always,  the  patieaf  b 
unconscious  of  bis  distendc^d  bladder.  In  some  cases,  soon  after  the  injnrv, 
incontinence  will  occur  when  the  blad<ler  becomes  greatly  distended ;  in  otliiT% 
the  tone  of  the  sphincter  la  such  that  the  bladder  would  burst  if  ibe  tirim- 
were  not  drawn  off.  The  center  for  the  detrusor  is  in  the  lower  sacral  pic?- 
ments  of  the  corth  The  nen^ons  inechnuisui  for  the  sphincter  is  not  dcfiniliiv 
luidi^rstiHid, 

Enuresis — ^Incontinence  of  Urine  in  Children. — T'^p  to  the  second  year  of  life 
infants  evacuate  the  bbidtier  wlieii   it  is  fvd!,   irresjteetive  of  time  and  placf. 
The  act  is  involuntary  and  lieyonJ  control.     After  that  ]ic*riod  they  gradually 
learn  to  urinate  only  on  suitable  occasions.     When  they  do  not  ae*|iiire  tWs 
habit  and  wet  the  bed  at  night,  or  their  clothing  in  the  daytime  during  vi^kut 
exercise,  coughing,   biuglnug,  etc.,  they  are  saiil  to  suffer  from  nrx»tnmal  <ff 
diurnal  incontinence  of  urine,  or,  if  the  incontinence  is  constant,  from  continual 
incontinence.    This  incontinence?  is  usually  observed  between  the  ages  of  ten  im\ 
three  years,  and  in  the  absence  of  some  organic  lesion  is  very  rare  after  pnberty, 
The  causes,  in  the  absence  of  any  Iwal  lesion^  are  rather  olisiMire.     Sevvn 
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es  have  been  advanced  to  explain  the  phenomena,  none  of  them  quite 
ictory.  The  incontinence  usually  occurs  during  sleep.  In  order  to  avoid 
)stic  errors,  these  children  should  be  examined  locally  and  generally  with 

Among  the  nervous  diseases  which  may  be  attended  with  incontinence  is 
.     In  this  disease  the  incontinence  is  si)asmodic,  and  may  occur  at  any 

other  symptoms  of  chorea  will  be  present.     Diabetes  should  be  thought 

have  observed  the  condition  in  children  with  defective  mental  develop- 
lue  to  original  defects  in  the  cerebrum,  and  in  cases  of  retarded  develoj> 
lue  to  pharyngeal  adenoids  and  enlarged  tonsils.  In  the  latter  condition, 
al  of  the  tonsils  and  adenoids  has  cured  the  incontinence.     Among  local 

afTecting  both  sexes  are  cystitis,  vesical  calculus,  fissure  of  the  anus, 
•hea  of  the  urethra  and  rectum,  and  oxyuris  vermicularis  in  the  rectum. 
is  a  long  and  adherent  or  narrow  prepuce,  a  very  small  meatus  urinarius. 
Is  an  adherent  preputium  clitoridis,  inflammation  of  the  vestibule,  poly- 
Towths  (urethral  caruncle),  a  narrow  and  irritable  urethra.  I  have  cured 
fiber  of  cases  in  girls  by  repeated  dilatation  of  the  urethra  with  steel 
3.     In  children  otherwise  healthy  the  trouble  usually  disappears  before 


CHAPTER   XXVIII 

VESICAL  CALCULUS 
{Stone  in  the  Bladder) 

Vesical  calculi  may  originate  in  the  kidney  or  in  the  bladder.  In  -€lie 
former  case  they  pass  as  small  stones  through  the  ureter  to  the  bladder  ei^nd 
become  the  nuclei  of  bladder  stones.  In  these  cases  the  history  of  attacks  of 
renal  colic,  of  hematuria,  or  of  the  passage  of  urinary  sand  or  gravel  may  ^id 
in  the  diagnosis.  Chemically,  bladder  stones  resemble  for  the  most  part  tlmose 
found  in  the  kidney.  They  consist  of  (1)  uric  acid  and  its  salts,  (2)  oxalates, 
(3)  phosphates,  (4)  rarely  of  cystin  or  indigo. 

(1)   Calculi  of  pure  uric  acid  are  rather  rare.     They  are  most  frequ^i^^ 
during  advanced   age.     In  childhood  calculi  of  uric-acid  salts   are   coram o^»^- 
Many  calculi  consist  of  mixed  urates  combined  with  uric  acid.   (2)  Calculi     ^^^ 
pure  oxalates  are  rare,  although  oxalate  of  lime  forms  one  of  the  ingrediexx  ^^ 
of  many  calculi.     Usually  oxalate  stones  have  a  nucleus  of  uric  acid  or  uratcE^^ 
(3)  Phosphatic  calculi  consist  either  of  earthy  phosphates,  or  more  commox:*- T^' 
they  contain  a  nucleus  of  uric  acid,  or  in  rare  cases  of  oxalate  of  lime.     Pl^^>»' 
phatic  calculi  originating  in  the  kidney  are  usually  very  hard,  and  consist.     ^^ 
phosphate  of  lime  and  of  crystalline  magnesium  phosphate.     If,  on  the  otl^^^^ 
hand,  they  have  foruied  in  the  bladder  in  the  presence  of  ammoniacal  feniic**' 
tation,  they  arc  very  soft  and  consist  of  trijJe  phosphate  with  a  small  amox^^^^ 
of  ammonium  urate  (Ultzmann).     (4)  (\ystin  calculi  consist  of  pure  cryst^*'" 
line  cystin,  rarely  mixed  with  a  small  amount  of  other  ingredients.     Am**^"^? 
the  rare  forms  of  calculi  may  be  mentioned  indigo,  carbonate  of  lime,  chal^^^' 
terin,  and  xanthin. 

As  is  the  case  with  renal  calculi,  bladder  stones  rarely  consist  of  any  <y^^^ 
material.  Commonly  the  stone  is  com])Ov^ed  of  successive  layers  of  sevo^*" 
ingredients,  or  of  layers  some  of  which  consist  of  several  ingredients,  otli^^^ 
of  but  one.  According  to  ritzniann,  the  most  common  combinations  are  *^*^ 
following:  (1)  The  nucleus  of  uric  acid  or  urates,  the  outer  layers  of  oxal^*^^ 
of  lime;  (2)  the  nucleus  of  uric  acid  or  urates,  the  outer  layers  of  earthy  ph^^^" 
phates;  (3)  the  nucleus  of  uric  acid  or  urates,  a  second  layer  of  oxalate  of  Mn^^y 
the  outer  layers  of  earthy  phosphates. 

Vesical  Calculi,  Single  or  Multiple. — Tlu*  solitary  calculi,  when  they  devel^^'^P 
free  in  the  bladder,  were  l)(»lieved  by  Vltznumn  to  assume  definite  shajjes,  a  ^^ 
cording  to  the  crystalline  system  to  which  the  materials  forming  the  calcu-*^ 
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1S7, — a.  Stone  of  crvatalliiie  uric  add.  5.  Stone  conifMised  of  »irtite«.  c.  S^one  conipcw^wJ  nf 
fmrtUy  phosphittea,  cf.  Stoac  composed  of  cy»tm.  e.  Stone  compoaed  of  oxalate  of  Hme.  (.^ftnr 
Ul  toman  n.) 

^tem  of  crystallization  l»a<l  tlirot^  diameters.     The  oxalates  belonging  to  the 
^ailrafic  sv^teni  liad  lint  two  diatoeters. 

The  eonrliisifms  *»f  Ult;oTiano  in  ro^arcl  lo  the  slui|ie  of  hladder  stones  are 
K  in  accord  with  the  views  of  more  recent  observers— Rainey,  Ilarting,  Ord, 
in,  and  others*    His  researches  led  Rainey  to  believe  that  stone  formation 
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is  not  a  simple  deposit iou  of  salts  present  in  excess  in  the  nrine.     He  believed 
tliat  the  shape  of  bladder  stones  de]iends  upon  the  law  of  molecnlar  coalesceikcfi 
^i.  e*,  **  in  the  presence  of  eolloid  or  albnminoid  snbstances,  crystalline  niiE^te- 
rials  beconic  spheroidal  in  shape  and  eoalesee  in  ronnded  form/'     The  al%^v 

mi  no  id    material    may   be   furnishcii       \i^ 
the  irritation  cansed  by  crystals  in        t^ 
nrinc^y  or  any  foreism  Wdy,  or  mn^ 
reuily  at  hand   in  the   presence  of 
titis,  a  blood  clot,  bacterial  colonies,         ei 
Once  til  is  crystalloid  (!e]>o8ition  is  si^tart- 
ed  the  stone  itself,  by  irritation  of         t 
bladder  wall,  continnes  to  eanse  an^.     u 
ndation  of  albmninons  material  and       t 
deposition  of  suecesiiive  layers  of  ^  ^hs. 
This    appears    to    be    the    generally        ac 
cepted   tlieory  of  ttje   formation  of       cuI. 
enli,   althon^h^   so   far   as   I    ani  aw*J!ffip, 
the  theory  of  Ultzmann  has  never  Ixf/j 
disproved. 

When  ealenli  are  multiple,  or  thouirb^ 
single   are   tixe<l,   they   depart   in  slinji^^ 
widely  from  these  typos.      If  nnmeroii, 
small    free   ealenli    are    in    the   bladJei 
they    assnrne    a    more   or  less    spherical 
form.     If  several  large  stones  are  pres- 
ent, so  large  that  they  can  no  longer  move 
freely,    they   often   become   faceted   (see 
Fig.   188).     If  a  stone  is  partly  or  entirely  contained   in  a  clivertienlunu  it 
assnmea  the  sha])e  of  that  cavity  mid  may  be  quite  irregular  in  form.     A  stone 
fixed  partly  in  the  nrethra  and   partly  in  the  bladder  may  assmne  a  shape 


Fio. 


188. — Faceted  Vesical  Calculi. 
(After  UltzmaimJ 


^0         ^^^ 


Fig.  189. — Tobacco-ptpe  Cai,culu8  aivp  Calculi  from  DivERTiruLA  of  the  Rca.diier. 

(After  UlUiimtin.) 

resembling  tlu^  hm\'\  ai  a  Tnrkish  t^ibaeco  pipe  (st^e  Fig,  1S4»).  If  the  nucleus 
of  the  stone  is  a  foreign  IkhIv,  the  stone  forming  n]Ktn  it  will  it?seTtdile  the  for- 
eign body  in  shape.     Stones  which   become  so  large  that  they   till  the  entire 
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Ma<lf!er  have  a  ^bape  more  or  less  closely  resembling  a  oast  of  the  distended 

The  Color  of  Vesical  Calculi.^Tlic  color  of  vesical  ealriili  is  varied,  depend- 
ing upon  u  nnitilu'r  (»f  rniHlifiiuis,     Uric-ai'icl  st<me8  are  dull  yellow,  reddir^ii- 
l)ro\ra,  (ir  reiki iah-yellow.     Oxalate  stones  are  iisnally  black  or  brownish  or 
p"ayii5li  blaek,     Pliospliatie  stones  are  white  or  grayish-wbite.      If  tbey  have 
iong  been  expf)sed  to  bliHid  pigment  they  may  he  blaek.     The  cofmislence  u{ 
pure  nric-aeid  stones  varies  from  brittle  and  erumbly  to  fairly  hard.     Stones 
of  uric-aeid  salts  are  qnite  hard.     Stones  of  oxalate  of  lime  are  usually  very 
hard.      Ult:5mann  poiiite^l  out  ibat  ttie  bard  stones  consisted  largely  of  nc*edle- 
«hape<l   crystals  wliiub  tended  to   in!erh>ek,   and   that  soft  stunes  e<»usisted   of 
larger  prismatic  crystals  whieb  did   n<rt  fend   to  cling  together.     Phosphatie 
stones  are  usually  very  soft;  only  rarely,  when  tbey  consist  of  crystalline  plios- 
pliate  of  lime  or  of  crystalline  trijile  phosphates,  tbey  may  l>e  bard.     Tlie  sur- 
f  Ace  of  uric  acid  and  urate  stones  is  usually  smooth,  sometimes  rough.    Oxalate 
stfjnes  are  rough  and  have  a  warty,  inievcn  surface  (niull>cM'ry  calculus). 

Gliemkal  Examination  of  Calculi  {ptirtli/  adapied  from  Clizfttann)^—CQ\- 
oxili  may  be  examined  cliemically  by  sawing  the  stone  into  halves.  If  the  stone 
^*  Iijxjars  to  consist  of  but  one  ingredient,  the  sawdust  may  l>e  used  for  cbemieal 
E^^^caniination.  If  the  stone  consists  uf  several  layers,  a  small  bit  may  be  picked 
^^i.it  or  scrai»ed  away  witli  the  ptont  of  a  knife  from  each  layer  and  examined 
parately.  In  tbc  former  uictlaHl  the  various  ingredients  may  lie  determined, 
^it  to  detennine  h<»w  tbey  are  arranged  tlie  second  method  is  necessary.  In 
der  to  distinguish  the  several  layers,  Ultzniann  rccotjiuicndcd  tliat  the  sawed 
rfaee  of  the  stone  be  polished  on  a  wdietstone,  cleaned  with  water,  then  with 
lilorofornu  in  order  to  bring  out  the  borders  clearly. 

Some  of  the  powdered  stone  is  placed  on  a  platinum  spatnla  and  heated 

:z^^wef  a  Bunsen  burner  slowly  to  a  red  heat,     Ultzuunm  called  attention  to  the 

E^^ct  that  if  the  powder  is  incond>ustiblej  it  nevertheless  will  undergo  a  peculiar 

^^^L^ries  of  color  changes  owing  to  the  content  of  organic  matter.     The  changes 

^  :sro  Bimply  that  the  powder  turns  first  black,  then  gray.     These  changes  occur 

^^*eu  in  pure  white  phosphates  and  enable  us  to  distinguish  a  true  concretion 

^^roui  a  sttme  produced  for  purposes  of  deeej)tion  by  an  hysterical  individual 

^^^  malingerer,  and  alleged  to  liavc  Iteen  jiassed  per  ttrpthram.     The  following 

^'^^^"'^ema    (page  584)    from    Ultzinann  gives  in  brief   the  metliod  of  analysis, 

-'^^hoj^e  wlio   desire   further   details   are    referred    to    ritzmann   on    *'  The   Uri- 

^«i^'  Bladder";  Ferdinand  Enke,  Stuttgart  (181)0,  ibid,),  on  ''  Urinary  Con- 

^^tions." 

A  more  accurate  diagnosis  of  the  composition  and  structure  of  calculi  can 

"^  made  with  tlie  microscope.     The  method  of  |)reparatiim  is  briefly  as  follows; 

^«e  stone  is  sawed  as  nearly  as  possible  through  its  hmg  axis  info  tw^o  equal 

'^^^'tions  with  a  fine  saw.      If  the  stmie  is  soft  and  brittle  it  !oay  be  boiled  in 

^anarla  lialsam  k^fore  sawing,     llie  suwed  surface  tvf  one  se(*tion  is  |Ktlished 

DJ  hand,  using  hrst  fine  emery  jxiwder  on  a  ground  glass  phitCj  then  water  on 
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THE  PULVERIZED  STONE  OR  ITS  SAWDUST 


>* 

The  powder  bums  without 
visible  flame  and  with- 
out odor. 

The  murexid  test  turns  with 
ammonia  purple-red.  With 
KOH  purple-violet. 

Uric  acid  and 
"  Uric-acid  salts. 

OU 

The  murexid  test  with  am- 
monia yellow,  with  KOH 
orange. 

-  Xanthin. 

The  powder  bums  with  a  feeble  blue  flame  and  gives  off 
an    odor    resembHng  burning    sulphur,   or  fat,   or  like 
asafetida. 

\                                                                                                            J 

►  Cystin. 

The  native  powder  effervesces  with  HCl. 


} 


Calcium  carbonate. 


The   native   powder   does 
not  effervesce  with  HCl. 


"^  with'Har'"*^'""^''"'^*^  r  Calcium  oxalate. 


^'^^'mP^K^^^rl'^  ""*  I  Earthy  phosphates. 


effervesce  with  HCl 


a  fine  hard  whetstone,  until  a  highly  polished  surface  is  produced.  The  surface 
is  cleaned  first  with  water,  then  w^ith  chloroform.  A  portion  of  Canada  balsam 
is  then  placed  upon  a  suitable  microscope  slide  and  heated.  The  polished  sur- 
face of  the  stone  is  then  firmly  pressed  into  the  heated  balsam.  The  balsam  is 
allowed  to  harden.  The  major  portion  of  the  stone  is  then  sawed  away,  leav- 
ing as  thin  a  layer  as  possible  of  the  stone  upon  the  glass.  This  saw^ed  surface 
is  then  polished  as  before.  When  by  microscopic  examination  one  sees  that 
the  section  of  stone  is  thin  enough  (according  to  Ultzmann  the  section  should 
be  thin  enough  to  permit  the  use  of  an  objective  giving  a  magnification  of 
300  diameters)  its  surface  is  cleaned  with  a  camel's  hair  brush,  first  with  w^ater 
and  then  with  chloroform.  Canada  balsam  in  chloroform  is  used  as  a  per- 
manent mounting  material  and  is  covered  with  a  cover-glass.  A  number  of 
interesting  data  are  to  be  derived  from  microscopic  study  of  thin  sections  of 
vesical  calculi.  (See  Ultzmann,  "  Die  Harnconcretionen  des  Menschen,"  etc., 
Wien,  1882;  Toeplitz  and  Deuticke). 

The  crystalline  forms  as  seen  in  these  sections  differ  from  those  seen  in 
urinary  sediments.  The  crystals  are  either  prisms  or  needles.  Stones  composed 
of  the  former  type  are  soft,  of  the  latter  hard.  Stoilfes  of  pure  calcium  and 
magnesium  phosphates,  of  sodium  urate,  and  of  oxalate  of  lime  are  hard  stone:^; 
when  viewed  under  the  microscope  by  polarized  light  they  are  seen  to  consist 
of  fine  needles.  Stones  composed  of  uric  acid,  cystin,  and  of  mixed  earthy  phos- 
phates are  com])osed  of  large  prismatic  crystals,  or  of  such  crystals  mixed  with 
amorphous  materials.     These  stones  are  soft  and  crumbly. 
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The  Nuclei  of  Calculi. — Cystiii  calculi  and  the  soft  pbospImtTc  calculi,  such 

as  are  formed   in  aDHUoiiisical   urine,   possei^s  no  evident   nucleus.      AH  other 

calculi  have  one  or  several  central  masses  upon  which  the  outer  layers  of  the 

stone  have  bc^en  de{_>0!^ited.    Such  nuclei  may  lie  minute  or  as  large  as  a  pigeon's 

eg^.     Uric  acid  and  its  salts  f^irm  tlie  nuclei  of  stones  mnch  more  often  than 

other  ingredients.     Thus  Ultzmann  examined  the  nuclei  of  545  calculi,  and 

found  as  a  nucleus  nric  acid  or  urates  441  times;  oxalate  of  lime,  31  tiinc;^; 

earthy  phosphates,  47  times;  cystin,  8  times;  foreign  bodies,  IS  times. 

I  Spontaneous  Fracture  of  Vesical  Calculi — It  occasionally  biii^]x*ns  that  cal- 

I     euli  split  up  spontaneously  in  the  bladder  into  two  ur  more  fragments.     The 

lines  of  fracture  are  usnally  radiating,   thus  prothicing  more  or  less  wedge* 

■     shaped  fragments;  such  fractures  are  confined  almost  exclusively  to  uric-acid 

Hfftcnes*     This  has  l>ecn  explained  upon  the  ground  that  sudden  diminution  of 

Vthe  specific  gravity  of  the  urinCj  as  from  drinking  large  qiumtities  of  water 

Vand  a  cliange  in  its  reaction,  might  cause  the  colloid  material  constituting  the 

matrix  of  the  stone  to  indube  urine  and  to  awelL     The  nucleus  becoming  thus 

enlarge<I  might  burst  the  surrounding  layers  (Ord). 

Ultzmann  l>elieved   that  spuitaneous  fracture  of  nric-aeid  stones  only  oc- 
curred when  a  soft  porous  interniediate  layer  existed  of  ammonium  urate,  and 
thought  that  the  contained  urea  was  decomposed  into  ammonia  and  carlionic 
acid,  probably  as  the  result  of  bacterial  activity  iu  alkaline  urine.     The  am- 
monia uniting  with   the  surrounding  layer  of  nric  acid  w^iuld   produce  soft 
ammonium  urate,  the  free  car^M^nic  acid  would  then  break  through  this  soft 
layer.     The  pr«jce8s  might  be  rej>eated  until  the  stone  was  disintegrated  into 
several  fragments.     Disintegration  of  small  nric-acid  stones  may  take  place  by 
slow  solution  in  the   presence  of  artificially  induced   alkaline   urine.     When 
spontaneous  fracture  occurs,  each  fragment  may  form  the  nnch^is  of  a  new 
calculus.     Unfortunately,  spontaneous  disiutegration  of  Idadder  stones  is  with- 
i»ut  much  practical  l)eariug  on  prognosis.     Stones  nn^  raitdy  broken  up  in  such 
3  manner  that  the  fragiomts  can  Ik?  passed  per  urrihram. 

Occurrence  and  Etiology. — For  the  format ii>n  of  calculi  it  is  assumed  that 

-from  diathetic  or  other  *-auses  the  urine  contains  an  abmirmally  large  quantity 

^f  some  ingredient,  and  that  further  there  must  be  present  some  foreign  body 

■^^ — a  blood  clot,  a  bliMul  corpuscle,  a  fragment  of  dead  tisHue,  a  dead  epitlielial 

^■^^11,  a  hairpin,  or  what  not — upon  which  crystallization  takes  place,     Tliis  may 

ur  in  the  kidney  or  in  the  bladder.     Among  infanta,  uric-acid  infarcts  which 

"^^  not  properly  eliminat<^d  at  birth  nniy  cause  renal,  or  later  l>lad<lcj%  calculi, 

-    hey  consist  always  of  sodium  urate.     Their  occurrence  is  rare.     During  adult 

*-  fe,  when  the  muscular  power  of  the  bladder  is  strong,  calculi  coming  down 

^  ^^•om  the  kidney  are  usually  passed  through  the  urethra  at  once,  unless  they 

^^  ^*e  too  large  to  go  tbrongli  the  canah     Thus  many  pTSons  who  have  an  abuor- 

^^^^^al  quantity  of  uric  acid,  uxalate  of  lime,  or,  mort^  rarely,  phosjihates  in  the 

^^  riae,  suffer  from  what  is  known  as  urinary  sand  or  gravel.     If  the  bladder  is 

^^"tiffieient  the  fine  material  is  passed  per  urethraniy  and  vesical  calculus  does 
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not  result;  but  during  advanced  age,  when  the  bladder  is  insufficient  from 
prostatic  obstruction,  or  earlier  in  the  presence  of  stricture,  or  at  any  age  when 
the  bladder  is  paretic,  such  is  not  the  case.  Then  the  calculus  is  retained  in 
the  bladder  and  becomes  the  nucleus  of  further  stone  formation.  Thus,  in 
males,  calculus  is  observed  in  early  childhood  and  in  advanced  age  more  often 
than  during  middle  life,  except  in  cases  of  stricture  and  in  paretic  conditions 
of  the  bladder.  In  women,  on  the  other  hand,  the  urethra  is  short  and  wide, 
obstructive  lesions  are  extremely  rare,  so  that  they  seldom  sufTer  from  stone 
in  the  bladder  unless  a  foreign  liody  is  present  to  form  a  nucleus. 

Diathesis. — The  gouty  diathesis  and  the  cystin  diathesis  are  predisposing 
causes  of  calculi.  Both  may  be  hereditary ;  the  latter,  though  rare,  to  a  more 
marked  degree  than  the  former.  This  hereditary  tendency  in  certain  families 
to  the  formation  of  cystin  and  uric-acid  calculi  is  quite  marked,  though  of  other 
calculi  it  does  not  obtain.  Thus  Poland  found  that  among  22  cystin  calculi, 
11  occurred  in  4  families,  Teale  found  cystinuria  in  3  members  of  the  same 
family.  The  habits  of  life  have  some  bearing  upon  the  occurrence  of  calculi 
Among  the  neglected  and  ill-nourished  children  of  the  poor,  it  was  observed  by 
Thompson,  in  England,  that  calculi  were  more  common  than  among  the  chil- 
dren of  the  well-to-do.  In  elderly  men,  on  the  other  hand,  who  eat  and  drink  ; 
much  and  exorcise  but  little,  calculi  of  uric  acid  and  oxalate  of  lime  are  rather  \ 
frequent.  Among  the  elderly,  however,  insufficiency  of  the  bladder  from  vari- 
ous causes,  with  its  attendant  residual  urine  and  ammoniacal  cystitis,  accounts 
for  a  large  number  of  bladder  stones. 

Climatic  and  Telluric  Conditions. — Calculi  occur  in  every  land.  They  are, 
however,  much  more  frequent  in  certain  localities  than  in  others.  The  reasons 
for  this  are  for  the  most  part  obscure.  In  the  countries  where  Bilharzii  hiema- 
tobia  and  Filaria  sanguinis  hominis  are  endemic  (Egypt,  India,  etc.),  calcuh 
are  exceedingly  frequent,  from  evident  causes  (see  sections  on  these  diseases). 
On  the  western  coast  of  the  United  States,  notably  in  California,  oxalate  of 
lime  calculi  are  very  common.  Chismore  attributed  this  to  the  large  quantities 
of  fruit  habitually  consumed  by  the  people. 

Size  of  Bladder  Stones. — In  the  East  (Egypt,  India)  and  in  some  other  coun- 
tries where,  among  the  jioor,  calculi  are  very  numerous  and  surgeons  relatively 
few,  bladder  stones  have  been  removed  weighing  from  20  to  30  ounces.  1^ 
America,  stones  of  great  size  are  extremely  rare.  A  stone  weighing  5  to  ^ 
ounces  is  unusual,  and  many  surgeons  of  large  experience  have  never  remove 
one  of  such  a  size. 

Symptoms  and  Diagnosis  of  Stone  in  the  Bladder. — The  symptoms  of  vesic^ 
calculus,  after  the  stone  has  reached  a  certain  size,  are  usually  quite  character 
istic.  They  consist  of  ])ainful  and  frequent  urination,  most  marked  when  th^ 
patient  is  up  and  a])out,  less  marked  or  absent  when  he  is  in  bed,  and  ot 
hematuria.  While  the  stone  is  small  the  symptoms  will  depend  to  a  great 
extent  upon  its  shajx*,  its  surface,  tnid  its  weight.  Smooth,  light  calculi  of  uric 
acid  or  cystin  may  give  few  symptoms  so  long  as  they  are  small.    Rough  calculi, 
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licli  as  heflvy  oxalate  st<a»e^  nuil  phtKsphatif  calculi,  tlic  siirfnci*  i>f  wliich  iv- 
nhles  sandpaper,  priKluee  niarkcJ  (listiirbaiKv  wliik-  yet  si  null,     ('alcnli  iu 
vertieula,  which  are  fixed  and  do  not  move  a  ho  lit  in  the  liladder^  may  produce 
or  no  oliararteristic  symj)tom&  (Fltzniann),     Tlie  most  ]5rominent  symp- 
lonis  jiroilnced  l»y  ealeiili  are  pnin  nnd  fre<pipnt  iirimition.     The  pain  may  he 

fetttinuous  wljile  the  patient  is  in  motion.  It  is  always  felt  during  nrination, 
J  h  most  severe  at  the  end  of  (liis  aet,  as  the  wall  nf  the  hladder  eluses  down 
[i\iim  the  stone.  At  this  time  the  pain  is  spasmctdie  ami  uften  exrrueiating. 
The  straining  whieh  aeeompanies  this  spasm  is  attended  hy  rectal  tenesmus^ 
sometimes  witfi  tlie  passage  of  tlatiis  or  feees.  llemorrhnids  and  reetal  jvrolapse 
Bre  prone  to  develop.  Rt'i^f  and  the  refumheni  post n re  eanse  snhsidenee  or  dis- 
apfiearanee  of  the  pain,  while  arflre  mavemenis  of  the  hody  increase  it.  Kid- 
in^',  driving  over  rongh  roads,  and  jumpingj  render  the  pain  mneh  more  acute. 
In  many  cases  active  ninvenients  cause  the  urine  to  he  tinged  with  lihiod.  If 
tie  patient  keeps  (juiet  the  inaeroseojae  liematuria  may  cease.  The  pain  is  felt 
along  the  course  of  the  urethra,  in  the  glans  penis  and  rectum ;  it  may  radiate 
nto  the  testes,  groins,  and  thighs.  It  frerpienflv  causes  the  patients  to  pull 
fpon  the  foreskin  after  urination.  In  children  tliis  may  lead  to  priapism  and 
be  hahit  of  masturbation.  If  the  stone  lias  lieeu  jiresent  for  some  time  the 
longation  of  the  prepuce,  ]iroduced  hy  fi-eiiuent  tract itm,  nuiy  he  quite  marked. 
he  patients  who  suffer  tlie  most  severe  ])aiu  are  those  iu  whom  the  stone  is 
pber  constantly,  or  during  urination,  in  contact  with  the  trigone  or  internal 
hnary  meatus,  ]f  the  stone  lies  iu  a  retroproshitie  pouch  and  docs  not  come 
contact  with  the  internal  meatus,  the  spasmodic  ]jain  at  the  end  of  urinati<m 
ly  be  less  marked  or  ahsc*nt.  Some  patients  can  urinate  with  less  pain  while 
ag  upon  the  hack.  In  some  cases  severe  pain  is  caused  hy  turning  over  in 
The  patients  feel  that  a  foreign  hody  is  rolling  ahfuit  in  the  hladder, 
1^  have  a  sharp  or  hurning  pain,  t>ften  referred  to  the  reetuui. 

Frequency  of  Urinaiiotu — Frequency  of  urination  varies  in  ditTerent  pa- 
ats.  It  is  greater  when  ttie  stone  lies  in  coTitaet  with  the  vesical  neck  and 
►  Tongh,  less  marked  when  the  stone  is  smooth  aud  lies  hahitually  elsewhere, 
[is  more  marked  in  tlie  daytime,  when  tlie  patient  is  up  and  alwut,  and  may 
ent  at  idght  when  I  he  stone  no  longer  lies  in  contact  with  the  trigouuui. 
&  symptttm  more  uuirked  in  tlie  yfHiug  tlian  iu  the  old,  since  in  youth  the 
Bmal  meatus  is  at  the  dependent  portion  of  the  hladder;  in  old  age,  with 
development  of  a  jjrostatic  pouch,  the  stone  rests  in  that.  In  some  eases 
increased  frequency  during  the  day  and  its  diminution  at  night  permits 
less  as  to  the  prohahle  diagnosis  of  stone,  rather  than  of  prostatic  hyj)er- 
phy,  in  which  the  opposite  condition  usually  (jhtains. 

Sudden  Infrrrupiion  of  the  Sfrt^aftt, — When  the  stone  lies  free  in  the  hlad- 
r,  notably  in  the  y*»uug,  sudden  interrupt  ion  in  the  stream  of  urine  is  often 
Bsed  hy  the  stone  rolling  against  the  iutenial  meatus  and  closing  it  like  a 
"all  valve.     The  stoppage  is  attended  hy  a  sjtasm  of  pain.     If  the  patient  shakes 
elf  or  bends  sidewise  the  stone  is  displaced,  the  stream  is  reestablished,  is 
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again  stopped,  etc.     In  the  aged  this  is  not  likely  to  occur,  nor  does  it  occur 
in  those  cases  where  the  stone  lies  partly  in  the  urethra.     In  these  the  stream 
is  feeble  from  the  mechanical  obstruction  from  the  start,  and  the  patient  must 
strain  throughout  the  act  to  empty  his  bladder.     In  a  few  cases  such  a  stone 
may  cause  incontinence  or  retention  of  urine. 

Hematuria, — Blood  in  the  urine  is  one  of  the  regular  symptoms  of  stone 
•  in  the  bladder.     It  is  usually  small  in  amount,  often  microscopic,  but  its  pres- 
ence is  very  constant.     When  present  in  considerable  quantities  the  urine  may 
be  smoky  or  slightly  tinged  with  red ;  often  the  last  few  drops  will  be  distinctly 
bloody.     As  stated,  the  amount  of  blood  is  increased  by  exercise. 

Pyuria. — Cystitis  is  one  of  the  regular  results  of  vesical  calculus.    It  may 
be  slight,  moderate,  or  severe,  the  last  when  the  bladder  has  been  infected  by 
instrumentation  with  the  production  of  ammoniacal  urine.     So  long  as  the 
urine  remains  acid  the  cystitis  may  be  only  moderate.    If  the  urine  is  ammoni' 
acal  and  the  stone  has  an  outer  layer  of  triple  phosphates,  it  will  be  severe. 

Ammoniacal  decomposition  is  produced  in  most  cases  by  catheter  infectioiK 
and  is  in  no  wise  dependent  upon  the  size  of  the  stone.    Hence  calculi  of  tripl^^ 
phosphates  are  usually  found  in  bladders  which  are  paretic,  or  insufficient,   ^ 
from  prostatic  obstruction  or  stricture. 

In  cases  of  vesical  calculus,  as  in  other  irritative  processes  of  the  bladder, 
as  well  as  in  many  other  inflammatory  lesions  not  connected  with  the  genito- 
urinary tract,  there  may  be  renal  hyperemia  and  congestion.  As  a  consequence 
the  cystitis  of  vesical  calculus  may  be  accompanied  by  an  albuminuria  in  excess 
of  that  furnished  by  the  pus.  In  most  of  these  cases  the  microscope  confirms 
the  renal  origin  of  the  process — i.  e.,  renal  epithelia  and  casts  are  found  in  the 
urinary  sediments.  After  the  removal  of  the  stone  the  renal  albuminuria  and 
renal  elements  may  disappear  from  the  urine. 

In  addition  to  organic  material,  crystals  are  commonly  found  in  the  urine. 
From  the  character  of  these  crystals  we  may  make  a  fair  guess  as  to  the  com- 
position of  the  stone,  or  at  least  of  its  outside  layers. 

The  Signs  of  Stone  in  the  Bladder  as  Recognized  by  Physical 
Examination. — The  above-described  s;>^nptoms  of  stone  in  the  bladder  serve 
for  a  probable  diagnosis,  but  many  of  them  may  be  present  though  no  stone 
exists.  The  positive  diagnosis  is  to  be  made  in  several  ways.  In  children 
and  in  slender  adults  a  stone  may  sometimes  be  felt  by  combined  rectal  and 
abdominal  touch,  or,  if  the  stone  be  large,  by  rectal  touch  alone.  Such  con- 
ditions are,  however,  exceptional.  The  following  methods  are  those  most  gen- 
erally useful:  (1)  Examination  with  the  searcher;  (2)  with  the  evacuator 
and  lithotrite;  (3)  with  the  cystoscope;  (4)  with  the  X-rays;  (5)  by  the 
finger  introduced  through  the  urethra  of  females  or  through  a  perineal  or 
suprapubic  incision  in  males. 

Examination  with  the  Searcher  or  Sound. — ^For  the  technic  of  introduction, 
see  Examination  of  the  Bladder.  In  sounding  for  stone  it  is  well  to  have 
about  four  ounces  of  fluid  in  the  bladder  at  the  start.     With  the  Otis  searcher 
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(lik  qiiantUy  mny  Ijl*  ineivaser]  or  (liniinished  at  will.     If  anesthesia  is  desircnl, 
tlie  defM>sition  of  20  miuims  of  a  f*>ur-per-cent  siihitiou  of  cucain  iii  Mip  jirus- 
U\iic  iiretlira  by  mentis  of  IJtlzuiann's  *lrup  syriiijjje   (see  Fig.   70,  jni^e  ^iJiM), 
and  of  half  tht.*  quantity  in  tlie  anterior  urethra,  will  furnish  a  sntfitrient  degree 
of  liieal  anesthesia  in  five  minutes.     If  the  patient  is  very  sensitive  the  bladder 
may  be  enijitied  througli  a  soft  catheter,  and  4  ounces  of  a  0.5-f>eT-eent  soliitinu 
of  cfK*ain  nuiy  lie  introduced  into  the  hladtler,  and   the  extnuinatiuu  ennthu^ted 
in  this  uu'diuuu     If  uleerated  surfaces  are  present,  in  the  bladder  tliis  quantity 
might  he  dangerous.     (See  Absorption  Test  for  Raw  Surfaces  in  tlie  Bladder.) 
The  sound  onct^  in  the  bladder,  tlie  nianipnlati<»ns  are  as  descri!>ed  untler  Ex- 
amination of  the  Bladder.     Usually  the  stone  will  be  struck  at  once,  or  during 
these  manipulations.     If  not,  the  recess  behind  the  prostate,  {jresent  in  pros- 
tatic enlargement,  should  receive  careful  attention.     The  instrument,  beak  up- 
^ward,  is  withdrawn  until  it  brings  up  against  the  synipliysis.      The  beak  is 
then  slowly  rotated  backward,  and  the  postprostatic  pouch  carefully  examined. 
When  the  stone  lies  in  this  poneh,  it  will  Iml*  found  to  the  right  of  t!ie  median 
iine  more  often  than  elsewhere.     When  the  beak  of  the  instrument  strikes  tlie 
Btone,  the  surgeon  bwomes  aware  of  it  in  two  ways — by  hearing  and  by  touch. 
-A.  sharp  click  is  beard  if  the  stone  be  hard,  audible  sometimes  at  a  distance 
of  several  yards  (oxalates  and  urates).     The  click  may  b€*  eli(dted  repeatedly 
•>y  rotating  the  instrument  so  as  to  strike  tlie  stnne  a  series  uf  slight  taps.     If 
^lie  stone  be  soft  (phosphates  or  eystin)  the  sound  is  not  so  marked;  the  sur- 
.^^^^on  depends  more  upon  the  sense  of  touch.     The  sound  may  he  uuignified 
«>j*  a  stethoseo])e  attachment  to  the  searcher^  or  by  clamping  a  thin  disc  of 
^^Vood  to  the  shaft  of  the  instrument     These  devices  are  not  necessary^  though 
^lie  latter  is  usc*ful  to  deuuinstrate  the  presence  of  stone  to  a  large  audience. 

The  Si'msafion  transmitted  to  the  hand  through  the  seareher  is  a  harsh 
^STating  which  varies  in  character  w^ith  the  surface  and  hardness  of  the  stone. 
^K^f  the  -searcber  be  draun  across  the  surface  of  an  oxalate  stone  the  hard,  nn- 
^^en  quality  is  distinctly  transmitted  to  the  hand.  If  the  stone  is  smooth, 
^*^fcierely  a  finu  sense  of  resistance  is  felt  which  rlisappears  as  the  border  of  the 
^^jne  is  reached.  It  is  highly  impirtant  to  recognize  whether  the  stone  is 
cAable  or  fixed,  since,  Jf  the  latter,  it  must  be  removed  by  a  cut  ting  ojK^ration, 
nd  cannot  l)e  safely  crushecL  This  can  usually  l>e  recognized  easily  liy  push- 
i^  and  prying  the  stone  about  with  the  beak  of  the  instrument.  If  it  does 
•^ot  secern  to  Ik*  movable,  t]iv  patient  may  be  shaken  rather  violently  or  turned 
^*lH>Ti  his  face,  or  put  in  t[ie  genU'pef*toral  jXKsition  or  in  tlu*  Trendelenburg 
l»8ture,  in  the  ho|)e  of  dislodging  the  stone,  the  seareher  again  introduced,  and 
^le  bladder  again  examined.  Stones  fixed  in  the  bladder  wall  or  pocketed  in 
a  (liverticulnm  may  be  quite  inaccessible  to  the  searcber,  but  can  usually  be 
discovered  by  the  use  of  the  cystoscope  with  certainty^  and  even  photographed. 
Tbe  sifmpfoms  accompanying  stones  in  diverticula  are  the  symptoms  produced 
hy  the  infected  rlivertlcula  rather  than  those  characteristic  of  stone — i.  e., 
marked  cystitis  and  frequent  urination  but  no  bleeding,  even  after  exercise. 
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Fixed  stones,  if  large,  may,  as  already  iii<li(*ated,  scmietiines  be  recognized  by 
bimanual  palpation.  If  the  searcher  touches  a  fixed  stone,  the  determination 
of  its  actual  size  demands  the  use  of  the  cystoscope.  Small  stones  in  diver- 
ticula may  sometimes  be  sucked  out  into  the  main  cavity  of  the  bladder  by 
the  use  of  an  evacuator.  The  diagnosis  of  small  stones  hard  to  touch  with  a 
searcher  may  also  be  made  in  this  way.  As  the  water  rushes  out  through  the 
tube,  the  stone  strikes  its  eye  with  a  sharp,  audible  click.  Fallacies  are,  how- 
ever, possible.  If  air  is  contained  in  the  bladder  or  evacuator,  its  bubbling 
will  hide  the  sound  made  by  the  stone.  The  bladder  wall  may  be  sucked  into 
the  eye  of  the  instrument,  and  if  any  of  the  joints  of  the  apparatus  are  loose, 
the  shock  may  cause  a  click  at  the  loose  connection.  With  the  searcher  the  size 
of  the  stone  may  be  roughly  measured.  After  touching  the  stone  the  searcher 
is  pushed  onward,  continually  tapping  the  stone  imtil  its  posterior  border  is 
passed.  A  bit  of  rubl)er  band  on  the  shaft  of  the  instrument  is  pushed  into 
contact  with  the  urinary  meatus,  and  the  searcher  is  slowly  drawn  out,  con- 
tinually tapping  the  stone  until  its  anterior  border  is  passed.  The  distance 
the  instrument  has  l)con  withdrawn  measures  one  diameter  of  the  stone.  The 
pr(»sence  of  more  than  one  stone  may  be  determined  as  follows:  If  one  gets  a 
click  on  both  sides  of  the  bladder  as  the  searcher  is  rotated  from  side  to  side, 
two  stones  are  present.     If  a  Ufhotrite  is  used  as  a  searcher,  a  sUme  firmly 
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grasped  in  its  jaws,  and  the  instrument  upon  rotation  elicits  a  click,  two  stones 
arc  i)rcsent.  If  a  click  occurs  on  both  sides  of  the  bladder,  three  stones  are 
])roseiit.  A  small  lithotrite  makes  a  good  searcher,  and  with  it  the  size  of 
a  stone  can  be  accurately  measured ;  moreover,  ujwn  gripping  a  stone  and 
giving  it  a  pinch,  enough  material  will  stick  to  the  jaws  of  the  instrument  for 
a  chemical  analysis. 

In  general  the  searcher  is  an  entirely  efficient  means  of  diagnosis  in  skilled 
hands.  Some  of  the  possible  difficulties  are  as  follows:  If  the  bladder  contains 
more  than  175  c.c.  of  fluid,  and  the  stcme  is  small,  it  may  be  missed.  A  very 
light  stone  may  be  displaced  by  the  searcher  without  giving  a  definite  sense 
of  impact.  The  stone  may  be  so  thickly  coated  with  blood  and  mucus  that  it 
fails  to  give  a  characteristic  sound  or  sensation.  Stones  in  pouches  and  diver- 
ticula may  sometimes  be  brought  within  reach  of  the  searcher  by  a  finger  in 
the  rectum.  \V.  K.  Otis  was  able  to  detect  stones  in  several  cases  with  the 
flexible  spiral  metal  prostatic  catheter,  where  the  ordinary  searcher  had  faiknl 
to  find  them.  In  cases  where  a  stone  is  impacted,  part  of  it  lying  in  the  blad- 
der, part  in  the  posterior  urethra,  the  searcher  will  strike  it  and  usually  cannot 
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be  made  to  pass.  In  some  cases^  under  a  general  anesthetic,  Bueh  stones  eaa 
be  puslied  into  Uie  bladder  and  eruiilied,  in  otliers  a  cutting  operation  is  neces- 
sary. One  possible  source  of  error  in  sounding  is  when  an  ulcerated  new 
growth  is  coated  with  phosphates.  It  ma}'  give  the  sensation  of  a  stone.  The 
fact  that  the  sound  finds  the  tumor  always  in  the  same  place,  the  strong  tend- 
ency of  such  tumors  to  bleed  when  disturbed  mechanically,  and  the  use  of  the 
cystoscope,  will  usually  render  the  diagnosis  clear.  Some  of  the  characteristic 
ajinptoms  of  stone  are  usually  wanting* 

The  Cysloscope. — The  cystoscope  enables  the  surgeon  to  see  small  stones 
atirl  fragnietits  left  after  ]ithola[mxy,  ami  to  detect  encysted  stones  or  stones 
in  diverticula   and   pouches*      When   a   stone   is  actually   si^en    in   the   bladder 
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^^^(1  recognized  as  such  tlie  diagnosis  is  certain.     The  number  of  stones  present 
^^«Ja  also  be*  counted,     The  size  of  a  stone  seen  thnuigh  the  cystoscope  is  apt  to 
t*^  everesti mated  by  l)eginners.      The  aceumjjauying  photograph  of  a  vesical 
Hp^flaleidus  was  taken  by  Nitze  (Fig.  191). 

The  X-rat/s  in  ihr  Dlafjmms  of  Bladder  Stones. — It  is  a  far  more  simple 
*^atter  to  make  a  good  radiograph  of  a  vesical  calculus  than  is  the  case  with 
*^iilney  stones.  The  teclinic  is  simple.  The  patient  lies  on  his  back  or  belly 
L^ijKm  the  plate,  and  the  tube  is  placed  just  tibove  tlie  pubes  or  over  the  sacrum, 
Ls  the  case  may  be*  A  tul>e  of  moderate  resistance  is  used,  and  with  the  bt^st 
apparatus  an  exjMisure  of  a  minute  or  two  should  suffice  for  a  well-nourished 
Lclult  It  is  to  be  borne  in  mind  that  here,  as  in  the  kidney  region,  pure  uric- 
^^rid  stones  cast  but  faint  shadows  and  will  often  be  missedj  even  though  of 
^^^onrtiderable  size,  and  tins  with  the  best  apparatus  and  in  the  most  skillful 
liands. 


CHAPTER   XXIX 

TUBERCULOSIS  OF  THE  BLADDER 

Occurrence. — Primary  tuberculosis  of  the  bladder  is  so  exceedingly  rare  that 
its  occurrence  is  doubted  by  many  observ^ers.  Even  in  acute  general  miliary 
tuberculosis  tubercles  are  rarely  observed  in  the  bladder.  It  was  formerly  held 
that  tuberculosis  of  the  kidney  was  frequently  due  to  an  ascending  infection 
from  the  bladder.  We  now  know  that  such  is  not  the  ease,  and  that  ascending 
infection  is  very  rare. 

Frequency  of  Bladder  Tuberculosis. — G.  Walker  (Annals  of  Surgery y  Feb- 
ruary, 1907),  among  other  statistics,  gives  those  of  Saxtorph,  who  found,  in 
10,016  autopsies,  547  instances  of  tuberculosis  of  the  genito-iirinary  organs. 
There  were  342  instances  of  acute  miliary  processes  in  the  kidney,  but  only 
4  of  miliary  tubercles  in  the  bladder.  In  205  cases  of  chronic  gen i to-urinary 
tuberculosis,  the  bladder  was  involved  alone  only  once,  but  in  52  cases  there  was 
secondary  implication  of  it — i.  e.,  in  38  men  (622  autopsies)  and  14  women 
(3,894  autopsies).  In  the  38  men  the  kidney  was  implicated  32  times,  the 
prostate  29  times,  and  the  seminal  vesicles  20  times.  In  the  14  women  the 
kidney  was  tuberculous  13  times  and  the  genital  organs  3  times.  "In  31  cases 
of  genito-urinary  tuberculosis  noted  by  Goldl)erg  the  bladder  was  implicated  in 
23.  There  were  35  bladder  infections  in  51  cases  of  renal  tuberculosis  studied 
by  Gaultier.  Jullien,  in  41  cases  of  tuberculosis  of  the  prostate,  found  the 
bladder  involved  in  13.  Israel  operated  upon  23  cases  of  tuberculosis  of  the 
kidney;  the  bladder  was  infected  in  11." 

Much  the  most  frequent  origin  of  bladder  tuberculosis  is  a  descending  i^" 
fection  from  the  kidney.  Next  in  frequency  is  primary  tuberculosis  of  t\^^ 
epididymis,  extending  through  the  vas  deferens  to  the  seminal  vesicles,  then^ 
to  the  prostate,  prostatic  urethra,  and  bladder.  Occasionally  the  disease  ^ 
primary  in  the  seminal  vesicle  and  prostate,  and  thence  invades  the  bladd^ 
In  descending  infections  the  bladder  may  be  infected  by  continuity  of  stn  ^ 
ture,  the  disease  traveling  down  the  ureter  or  by  inoculation  of  the  bladder  ^ 
the  bacilli  contained  in  the  urine.  When  the  prostate  is  involved  the  ureth'" 
may  be  first  infected  or  the  bladder  itself  by  continuity  of  structuix?.  Tul>e-^ 
culosis  of  the  lungs  and  of  bone  are  sometimes  followed  by  tuberculosis  of  tk 
bladder. 

Etiology. — That  the  bladder  is  very  resistant  to  invasion  by  tubercle  baeilf 
is  shown  by  the  fact  that  in  renal  tuberculosis  the  urine  may  contain  bacilli  foi 
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Tears  without  infecting  the  IJaJder.  Tliis  resistanoe  lias  been  proYen  exj)eri- 
meiitally  iruiny  tiiiiea.  If  tbe  vesicul  mucosa  is  woimtled  the  resistance  is  nmeb 
iliminislied.  In  the  presence  of  a  tuberculous  kidney  or  epididjiuis,  gonorrliea 
predisposes  to  tiil>eirulous  infection  of  tbe  blodiler.  I  liuve  often  noted  that  in 
tuberculous  individuals,  gonorrhea  runs  a  pt^tniliarlv  severe  course,  is  apt  to 
become  chronic,  and  to  render  hi  tent  foci  of  tnbt^reukisis  active,  whether  situ- 
ated in  the  genito-uriiiarv  tract  or  elsewhere.  I  have  seen  a  niinil)er  of  rapidly 
fatal  cases  of  genito-urinary  tuberculosis  fnllow  gonorrheal  infei:'tion  in  yoiiug 
men.  Whedicr  ordinary  cystitis  due  to  pyogenic  niicrobes  predisposes  to  bind- 
er tubercnlosis  is  not  definitely  known.  Certain  it  is  that  in  the  vast  majority 
of  cases  tiiheri'ulosis  of  tbe  bladiler  is  preeedrd  hy  tuberculosis  of  tin*  kiiliirv 
or  epididymis.  Tight  stricture  of  the  ure^-tiira  and  stone  in  the  bladder  both 
predispose  to  hladder  tuberculosis  in  the  presence  of  tuberculosis  of  other  parts 
«f  tbe  genitO'iir inn ry  tract 

Sf'jr, — Bladtler    tul>ereulosis    is    rather    more    fretpient    in    males    tliau    in 
females.     The  exact  proportion  varies  in  the  statistics  of  different  observers. 

Age.— The  disease  is  umsl  frequent  during  the  second,  tlilrd,  and  fourth 
decades  of  life,  but  has  been  observed  at  all  ages. 

Pathology* — 'I'be  trigone,  the  oritices  of  the  ureters,  and  the  borders  of  the 
internal  urinary  meatus,  together  with  the  prostatic  urethraj  arc  the  parts  first 
affected  in  most  cases.     Tbe  disease  has  been  observed  in  a  few  eases  as  a  tuber- 
t^ulons  ulceration  of  the  IwhIv  and   ajK^x  rif  the  bhuhler,   without  invidvement 
^f  the  base  or  trigone.     The  invasion  of  the  bladder  is  followed  by  the  forma- 
tion of  tubercles  from  miliary  to  submiliarv  size,  aroimd  the  ureteric  orifice 
k     ur  in  the  trigone,  or  other  part.     The  tul>prdes  are  usually  grouped,  and  sonn 
K^jalesce,  forming  an  ar*  a  of  infiltration   from  a  quarter  to  half  an  inch   iu 
^B^liameter^  crf*ating  a   |)r<»rninenee  iu  the  mucous  membrane  covered  by   partly 
P^iitact,  partly  uecnitic,  epitbeljum.     Ulceration  follows.     The  ulcers  are  at  first 
ndnnte  from  the  breaking  dr»wn  of  single  tubercles;  they  srion  coalesce.     At  first 
Ktliey  are  limited  to  the  mucous  and  sulauucous  coat,  occasionally  tbe  muscular 
I     M^ail  of  the  bladder  is  exjwii^ed,  later  it  may  be  eroded  or  even  perforated.     The 
ti leers  are  rounded  or  irregular  iu  sbajie,  with  raggrd,  wonu-eateu,  imdennine<l 
H^^inlers.     Surrounding  the  ulcer  is  a  reddentnl  lK*rder  of  congestion  without 
"Vi^^ihle  hhxid  vessels,      A  secontl  surrounding  area   p^rinits   tbe  dihited   vessels 
^^1  l»e  recognizt'd,     Ttie  Imse  of  the  ulcer  is  covered  with  pale  pink  or  pearly 
■^ay  tubctrculous  granulation  tissue.     In  many  cases  groups  or  rows  of  tuher- 
*^*les  may  be  S€*en  in  the  surrounding  mucous  membrane.     Several  such  ulcers 
^nay  be  present  side  by  side,     Iu  tbe  earlier  stages  of  tbe  disease  the  remainder 
^>{  the  hladtler  may  ap[iear  noruial.     As  the  process  advances  the  muscular  wall 
*^»f  the  bladder  is  exposed  or  invaded.     The  ulcer  then  appears  deeper;  ragged 
XjrojWtiiig  fragments  of  muscular  buiulles  may  be  seen  iu  its  base.     Sometimes 
^nnu  the  sides  and  base  of  the  ulcers  vegetations  of  tuberculous  granulation  tis- 
sue sprout  up,  forming  papillomatous  projecting  masses.      As  the  result  of 
H  the  frequent  straining,  the  muscular  wall  of  tbe  bladder  during  this  stage  of  the 
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disease  is  usually  moderately  hypertrophied.  As  the  disease  advances,  more 
and  more  of  the  bladder  comes  to  be  involved  with  the  production  of  an  intense 
generalized  cystitis.  The  infiltration  comes  to  involve  the  entire  muscular  waD 
of  the  bladder,  with  loss  of  contractile  power  from  the  production  of  new 
connective  tissue,  and  atrophy  of  the  muscular  bundles.  The  bladder  thos 
becomes  thickened  and  contracted.  At  this  stage  the  bladder  may  hold  only 
an  ounce  or  two  of  urine,  or  at  most  but  a  few  ounces,  so  that  the  pain,  fre- 
quency, and  straining  become  more  and  more  marked.  In  a  case  under  my 
observation,  a  man  upon  whom  a  suprapubic  drainage  opening  had  been  made 
for  the  relief  of  suffering,  the  entire  mucous  membrane  of  the  bladder  was 
destroyed  and  converted  into  a  single  ulcerated  surface.  The  wall  of  the  ] 
bladder  was  thickened  and  as  imyielding  as  leather.  Other  cases  are  described 
in  which  the  proper  coats  of  the  bladder  are  destroyed,  but  without  the  pro- 
duction of  much  inflammatory  thickening ;  the  bladder  comes  to  consist  of  a  ! 
noncontractile,  flaccid  bag  lined  with  a  granulating  membrane.  In  a  few  cases 
the  process  is  intense  and  acute  from  the  start,  the  entire  bladder  is  soon  in- 
volved, the  tuberculous  tissue  rapidly  undergoes  caseation,  with  total  destruc- 
tion of  the  bladder,  leaving  behind  a  small  cavity  lined  by  cicatricial  tissue 
merely,  in  which  no  tuberculous  tissue  remains.  Such  lesions  are  produced  by 
mixed  infection  of  the  bladder  with  virulent  tubercle  bacilli  and  pyogenic  cocci 
in  individuals  with  feeble  resistance.  They  are  rare.  Caspar  has  described  a 
type  in  which  the  entire  bladder  is  acutely  invaded  with  the  production  of  an 
intense  cystitis.     It  is  generally  regarded  as  a  mixed  infection. 

Location  of  the  Lesions. — In  the  vast  majority  of  cases  the  disease  begins 
in  or  near  the  trigone.    Isolated  cases  have  been  descrilx»d  of  tuberculous  \\h'^ 
situated  in  the  upper  part  of  the  bladder.     When  infection  occurs  from  the 
kidney  the  ureteric  orifices  are  regularly  first  involved.     (See  Renal  TuborcU' 
losis,  Cystoscopic  Examination,  Urethral  Catheterization.)      Occasionally,  in- 
stead of  spreading  into  the  trigone,  the  prostate  is  next  invaded.     In  most  cases 
the  trigone  and  the  posterior  or  anterior  bladder  wall  are  subsequently  invadeJ- 
When  the  invasion  conies  from  the  prostate,  the  prostatic  urethra,  internal  w^^' 
nary  meatus,  and  trigone  are  the  usual  seats  of  invasion.     Perforation  of  t^^^ 
bladder  wall  is  relatively  rare.     The  following  conditions  have,  however,  Ih^:'^ 
observed :  Perforation  into  the  space  of  Retzius  with  abscess  formation ;  thront^^^ 
the  umbilicus,  into  the  general  cavity  of  the  peritoneum,  into  the  rectum,  t^* 
vagina,  the  groin;  perforations  through  the  base  are  much  the  most  freqiic^ 
and  produce  a  communication  between  the  bladder  and  the  rectum.     Absccr' 
of  the  prostate  is  not  uncommon.     (See  Prostate.) 

Symptoms  and  Diagnosis  of  Tuberculosis  of  the  Bladder. — As  stated  whe-^ 
describing  renal  tuberculosis,  tuberculosis  of  the  kidney  is  often  mistaken  i(^ 
disease  of  the  bladder.  The  fonner  may  produce  all  the  symptoms  of  the  latte' 
— ^namely,  painful  and  frequent  urination,  pyuria,  hematuria,  and  tuWcle  hsS 
cilli  in  the  urine.  At  the  outset,  therefore,  it  may  be  remarked  that  the  most  cer 
tain  means  of  diagnosis,  in  the  earlier  stages  of  the  disease,  is  by  means  of  the 
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[)pej  through  which  the  nature  of  the  lesions  can  be  readily  recognixed 
if  present,  or  their  ahsence  demonstrated.  In  the  later  stages,  when  the  bladder 
is  contracted  and  the  seat  of  an  intense  niixerl  cystitis  or  of  a  generalized  nleera- 
tJon,  the  use  of  the  cystoscope  is  rarely  practicable.  In  these  eases  the  bladder 
in  women  is  stil!  open  to  direct  insijiection  through  Kelly's  tubes.  In  men  the 
presence  of  a  tuberculous  epidirlymitis  and  of  nndules  in  the  prostate  will  aid 
in  the  diagnosis.  If,  in  addition,  the  patient  has  very  frequent  and  very  pain- 
ful tjri nation,  and  if  nptm  inji'cting  fluid  into  hi,^  bladder  its  ra|Tacity  is  found 
to  be  greatly  diminished,  the  diagnosis  of  tuberculosis  of  the  bladder  is  almost 
ei^rtain.  If  the  prostate,  seminal  vesicles,  and  epididyrncs  are  found  frc^^,  and 
if  an  enlarged  and  teniler  knlncy  is  felt  in  the  loin,  with  a  positive  finding 
of  tubercle  bacilli  in  the  urine,  then  the  more  marked  the  bladder  symptoms  the 
more  likely  that  the  bladder  is  also  diseased.  When  the  prostate  is  affected 
without  the  bhuhler,  the  rliagnosis  of  the  condition  of  the  bladder  without  eysto- 
scopic  examination  is  dittieult  except  by  suprapubic  incision  and  direct  inspec- 
tion nf  the  bhuhlen 

History  of  the  Development  of  the  Disease  and  the  Symptoms  in  Detail. — ^The 
Syniptoui-eoniplex  of  hhnhler  tuberculosis  consists  of  painful  aiu!  frequent  uri- 
nation, hematuria,  and  pyuria.  In  the  later  stages  of  the  disease  anemia,  loss 
of  tlfsh  and  strength,  acc<unpanicd  by  irregular  fever  and  weasional  chills, 
finally  exhaustion  and  death  from  toxemia,  loss  of  sleep,  jiain,  etc. 

Disturbances  of  Urination. — Since  the  kidney  is  first  affected  in  many 
Ca.ties  there  will  be  polyuria.  The  quanfity  of  urine  may  alsn  Ix*  increased  by 
^f^iex  irritation  from  the  bladder.  (See  Pnlyuria  in  Keual  Tuljerculosis.)  In 
the  majority  of  cases  the  patient  will  gradually  develop  frequency  of  urination 
day  and  night.  After  weeks  or  numths  pain  will  l>e  added  during  urination, 
^nd  a  continual  dull  sense  of  discomfort  in  the  sacral  region.  The  pain  and 
frequency  are  influenced  neither  by  rest  nor  by  exercise.  As  time  gm^s  on  the 
pain  and  frequency  will  increase;  the  patient  may  be  obliged  to  urinate  twenty 
Or  thirty  times  a  day,  and  always  with  steadily  increasing  discomfort,  until  in 
the  advanced  stages  of  the  disease,  spasmodic  pain  of  an  agonizing  charactt^r 
A.\ill  be  felt  almost  cmitinuously.  The  acts  of  urination  may  l>e  repeated  every 
tive  minutes.  The  pain  is  most  severe  %vhen  the  prostatic  urethra  and  internal 
"tarinary  meatus  are  affected.  In  these  eases  the  mortal  agony  endured  is  not 
^^xceeded  by  any  other  form  of  suffering.  In  the  rare  cases  where  the  disease 
is  confined  to  the  upper  part  of  the  bladder,  pain  is  by  no  means  so  marked, 
^nd  may  even  he  absent,  Tn  exceptional  cases  the  onset  of  the  disease  is  char- 
acterized by  painful  and  frequent  urination  nf  an  intermittent  character,  last- 
^ng  for  days  or  w^eks,  subsiding  and  recurring  after  longer  or  shorter  intervals^ 
gamnetimes  months,  even  years,  finally  to  become  continuous  and  more  and  more 
rere.  The  pain  is  felt  during  urination  along  the  urethra  and  in  the  glans 
fiema^  and  is  of  a  burning  charact<'r.  Tn  addition  there  is  severe  spasmodic 
pain  at  the  end  of  the  act  felt  in  the  iflans  and  prostate,  as  the  sphincter  squeezes 
tbe  inflamed  or  ulcerated  prostatic  urethra.     The  pain  continues  as  a  burning 
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sensiition  in  \hv  perineum  for  sc*veral  minutes  aflt^r  urination,  and  slowK  ^n\t 
sides,  to  be  renewed  when  the  patient  is  again  obliped  to  urinate.  In  rire 
eases  there  is  frequeney  but  no  pain.  In  others  pain  may  be  ttie  initial  symf- 
torn  before  any  freqtiency  is  observed.  In  iidvrinecd  easea  the  pain  is  contbiii' 
ous  and  uuiy  radiate  to  the  kidney  region  or  into  the  groin  and  thighs. 

Ilemaiuria. — -In  about  ten  per  eent  of  the  cases  an  attack  of  hematurii  if 
the  initial  ^^yuiptoni.  It  niay  lie*  sli*^lit  or  severe,  and  uiay  or  ntay  not  U»  fimfflh 
panitnl  by  pain.  For  tbe  diflFerenHal  diagnosis  bc*tween  renal  and  vesical  he- 
ntaturia,  see  Kidney  and  Cystoscope,  In  some  cases  a  number  of  attacks  nf 
hematuria  will  iieeur  at  intervals,  before  any  symptoms  of  bladder  trritalion 
develop ;  sueli  intervals  may  be  weeks,  months,  or  even  years.  During  the  cflrlv 
stages  of  the  disease  these  attacks  of  bleeding  arc  very  common.  tTstiiilly  tW 
amount  of  blood  lost  is  small.  In  the  later  stages  there  nuiy  be  no  henmtuni, 
but  when  the  prostatic  urethra  is  ideerated  hemorrliage  is  almost  sure  tn  rKriin 
I  have  seen  such  patients  whf*  bled  at  every  urination  for  many  monlhs,  In 
the  hifer  stages  d(*<*p  ulceration  of  the  bladder  wall  may  erode  a  vessel  of  wo^e 
size  and  cause  serioirs,  even  dangemus,  bh-eding,  t bough  this  is  rare. 

71iC  t/ruH'.^Tl»e  quantity  of  urine  passed  does  not  vary  from  that  oWrvni 
in  kidney  tntiercnlosis — i.  e.,  there  is  moderate  polyuria,  as  a  rule.  TIic  pw-* 
ence  of  tubereulosis  apjK^ars  to  }ye  inimieal  to  alkaline  fermentation  of  nnno, 
so  that  an  aeid  reaction  is  usually  preserved  exce|it  in  advanced  cases  uiilj 
mixed  infection.  Unless  the  kidney  is  also  involved  there  are  nsnallv  dq 
marked  changes  in  tbe  spwific  gravity,  content  of  urea,  and  salts.  (See  it 
Urine  in  Kenal  Tnbercuh>sis.) 

Tnhercle  Bad  Hi — Tubercle  bacilli  may  be  found  in  a  [iroportion  o{  cm'i 
which  vary  directly  with  the  patience,  care,  and  skill  of  the  observer.  {St 
Tuliercle  Bacilli  in  Urine.)  The  presence  of  bacilli,  however,  does  not  estahli*! 
the  exact  site  of  the  dist^ase, 

Ptfttriti. — In  tlie  early  stages,  4f  the  kidney  is  not  furnishing  pus,  tJic  nrim^ 
may  be  elear,  or  only  show  the  evidences  of  a  sligfit  catarrhal  cystitis — mmrU, 
pus  cells  and  epitbelia  from  the  bladder  in  ui tolerate  nuuil»er.  Later.  MimI 
will  apficar  and  the  quantity  of  pus  will  steadily  increase  with  the  progn*.-;  ij 
the  discnvse.  In  the  later  stages,  cheesy  material,  bits  of  m^crotic  mucNais  imfih 
braue,  or  even  muscle,  may  be  evacuated.  The  pyuria  will  be  very  nuirW 
indcf'd.  The  appearance  of  pyogenic  organisms  in  the  urine  belongs  ti>  the 
later  stages  of  the  disease.  In  one  of  my  own  cases  the  bladder  was  extcrt^ivdy 
ulcerated  and  streptococci  were  present  in  the  urine  in  large  numbers.  Bacilh? 
coli,  the  ordinary  pyogenic  forms,  pro  tens,  and  olbers  may  I»e  present. 

The  cystoscopic  appearances  in  bladder  tubercnlosig  have  been  suHw^ientiv 
indicated  elsewhere.     They  are  the  most  certain  means  of  diagnosis, 

Inronlhu'nve  and  Rcimfnm  of  I'rinr.- — Among  the  s^Tuptoms  whicli  may 
appear  in  the  course  of  bladder  tuberculosis  are  incontinence  and  retention  of 
urine.  Several  forms  of  inconfiuence  are  possible.  The  patients  may  hyf  i 
constant  desire  to  urinate,  so  that  as  fast  as  a  drachm  or  two  nf  urlrw*  nilki^ 
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in  tlip  bladflcr  it  is  involuntarily  expelled.     This  is  eommon  to  bath  sexes  in 
thf*  later  stages  of  the  disease.     Inrontinenee  from  overflow  nray  ooeiir  when  the 
pafient   suffers  from   retrnti«*n   due   to  swelling  of  the   prostate.      The  veriieal 
s«f>Ji[neter  msiy  l>e  destroyed   Iw   iileenitioii,  produeini^  eotitiniious  dribbling  of 
iirine.     Retentimi  may  oeeiir  enrly  m  tlie  disease  from  irritation  of  the  pros- 
tatic  urethra  eaiising  spasm   of  the  vesieal   splilneter.      When   tlie   prostate   is 
tiibereiilniis  t[ic  swelling  of  the  e:hind  may  eaiise  mechanical  obstrnetion.     The 
not  infrequent  oc*eiirrenee  of  prostatic  abseess  may  cause  retention.     Rarely  the 
Jelnisor  muscle  mi\y  be  so  far  destroyed  or  infiltrated  that  the  patient  loses 
the  power  to  empty  lifs  hiarlder,  wholly  or  partly.     As  in  other  conrlitions  a 
large  collectiim  of  clotted  blood  in  the  bladder  or  a  single  finn  clot  uf  moderate 
size  may  bbx^k  the  urethral  iirifice. 

DisTriUiANtEs  ot'  (ti:NKKAL  IlKAi/m. — ^ThiriuiX  the  early  stages,  patients 
tain  their  flesh  and  stren^tbj  unless  other  iiwi  of  tuberculosis  are  producing 
rions  toxemia.  As  the  disease  progresses  and  they  iK^gin  to  suffer  from  con- 
^t  ant  pain,  they  lH'c<«iue  iTfraduidly  wrakrr,  itM»re  and  THc»re  euiaciated  and  anemic, 
ir>nring  the  terminal  stages  the  prrtgressive  deterioration  is  rapid.  Exceptions 
!ir.  I  have  seen  a  man  with  tuberculosis  of  the  bladder  and  both  kidneys 
bo  apj)eared  to  he  in  fair  liealtli  a  few  weeks  before  he  died. 
Fever  is  rarelv  present  until  the  disease  is  far  advanced.  It  mav  l>e  of  a 
«^pctie  type  or  an  irregular  fever  of  moderate  severity,  sometimes  associated 
^^ssridi  chills. 

Among  the  symptoms  sometimes  ol)served  in  early  ttd^erculosis  of  the  pros- 
'^«tc  and  prostatic  urrtbra,  prodiH*ed  in  part  hy  the  local   irritation,   is  an  in- 
^^TT»a.sed  libido  svxualis.     This  roay  be  filiservcd   in  certain   cases  even   late   in 
t  le  disease  when  the  patirTits  have  become  weak  and  emat^iated.     It  is  also  said 
"^ci  lx>  not  nufOTtuuon  in  tidw^rculosis  of  the  lungs.     Souk*  of  these  patients  copu- 
late industrif>nsly  up  to  a  slnirt  time  before  death. 

The  rpcnguitidn  of  tlie  ccituplicatifvus  of  bla<lder  tulx*rculosrs — jierf orations, 
Btoiie,  abscess  of  the  prostate,  pyogenic  infections^is  discussed  sutficiently 
felsinvljere. 

Diag^nosis. — Some  diagnostic  hints,  in  addition  to  what  has  already  been 
tTanst*ribed,  are  f)erhaps  wortliy  of  rect»ril.  It  cannot  be  too  strongly  aciM?n- 
tiiated  that,  by  fairly  g<K>d  observers,  diseases  of  the  kiclney  aufl  of  the  bladder 
Hi^ often  confounded.  This  applic*s  not  so  much  to  the  gen i to-urinary  specialist, 
^r  irentTal  surgeon,  as  to  the  average  j>ractitioner  of  medicine.  In  young 
3'lidtii,  when  gnnorrlM^a  and  vesicid  calculus  can  be  excludeil,  a  sbiwly  develop- 
^i?r  pyuria  with  irritation  of  the  bholder  is  strongly  suggestive  of  tid)ereulosis 
*^"  the  genitn-uriuary  tract.  A  carefid  search  sboidfl  Ik?  im^de  in  such  cases 
f^*i"  positive  signs  of  the  disease.  The  lungs,  the  testes,  the  prostate,  the  seminal 
^^irles,  and  the  kidneys  should  each  receive  attention.  Cystoscopy  wdll  often 
^^^  much  to  render  tfie  diagnosis  clear  in  doubtful  cases.  Many  varieties  of 
cystitis  are  quickly  improved  hy  b>cal  treat uient,  Bffjtlfjer  iuhfrculosis  is  al- 
most invariahly  made  worse  by  insirumeniafion  and  hhidder  irrlfjaiions. 
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Simple  Ulcer  of  the  Bladder. — Simple  ulcer  of  the  bladder  is  a  rare  condi- 
tion. If  situated  near  the  trigonum^  the  symptoms  may  resemble  those  of 
tuberculosis.  The  cystoscopic  picture  will  show  a  rounded  ulcer;  the  bajse 
covered  usually  with  clean  granulation  tissue ;  the  edges  not  undermined.  There 
will  be  no  scattered  tubercles  in  the  vicinity.  The  shallow,  superficial  ero- 
sions noted  in  the  severer  forms  of  cystitis  are  part  of  a  diffuse  process  involv- 
ing the  entire  bladder.  The  erosions  will  be  scattered  over  the  mucosa  here 
and  there.  Tuberculous  lesions  in  other  organs  will  be  absent ;  pyogenic  organ- 
isms will  be  present;  tubercle  bacilli  absent  Stone  in  the  bladder  is  to  ]« 
excluded  by  the  searcher  and  cystoscope.  Cancer  of  the  bladder  occurs  in 
advanced  life.  There  is  bloody  urine;  later,  pyuria.  The  painful  symptoms, 
however,  are  usually  developed  at  a  stage  when  either  a  palpable  tumor  can 
be  felt  or  when  the  cystoscope  renders  the  diagnosis  plain.  (See  Tumors  of  the 
iladder.)  Papilloma  of  the  bladder  is  attended  by  bleeding;  the  painful 
symptoms  are  usually  slight  or  absent.  The  cystoscope  or  the  passage  of  a 
villous  process  clears  up  the  diagnosis. 

The  duration  of  life  varies  greatly.  In  some  cases  these  patients  live  for 
many  years ;  in  others  the  progress  of  the  disease  is  rapid.  They  may  die  in 
less  than  a  year.     The  average  duration  of  life  is  about  three  years. 

Treatment  of  Tuberculosis  of  the  Bladder The  most  hopeful  therapy  of 

tuberculosis  of  the  bladder  is  to  remove  the  other  foci,  kidney,  or  testis  and 
epididymis,  in  other  cases  prostate  and  seminal  vesicles,  and,  if  he  survives, 
to  send  the  patient  to  live  out  of  doors  imder  the  most  favorable  hygienic  con- 
.  ditions.  It  is  to  be  borne  in  mind,  that  after  the  removal  of  a  tuberculous 
kidney  the  bladder  lesions,  if  slight,  improve  or  get  well  in  many  cases.  Su- 
prapubic drainage  is  useful  to  allay  the  intolerable  suffering  of  the  later  stages 
of  the  disease. 
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The  Mudder  h  om*  nf  \hv  rnrer  sites  of  primary  tumor  ck'vdopnient.  The 
frcj^^liit'iK'V  of  tumors  of  t!ie  lihiddcr  is  varioui^ly  estimated  at  from  0.25  to  0.40 
pG^T  cent  of  all  tumors.  Primary  tumors  of  the  IdtuJder  are  more  than  twice 
fis  frequent  among  men  as  among  women.  The  greatest  nnml>er  oeenr  after 
tli^  tliirtietli  year  of  life.  Certain  forms  are,  however,  observed  only  in  ehild- 
lit_^<xi— i.  e.,  mucous  polypi  or  niyxomata.  The  favorite  locality  for  all  bladder 
tumors  is  the  vicinity  of  the  trigonmn  and  the  ureteric  orifices;  broadly,  tbe 
lc»v%*er  half  of  tlie  bladder.  As  else  where,  the  tumors  may  be  i  {1}  Primary,  in 
tWc^I'bidtler.  (2)  Secondary,  when  tbe  bladder  is  inva<led  by  tinnors  originating 
itx  neighboring  organs;  the  jH-ostate  in  males,  the  uterus  and  adoexa  in  females; 
tti^  rectum.  (3)  Metastatic.  The  second  group  is  very  common,  the  third 
ve^i^y  rare.  Thompson  observed  a  metastatic  nodule  iu  the  bladder  in  a  case 
Qf    generaH7:ed  uielano-sarcoma  originating  in  the  eye. 

Secondary  Tumors. — ^The  secondary  tuiuiirs  are,  for  (be  most  part,  rareinom- 
at:^.  Bladder  symptoms  form  almost  regularly  a  part  of  the  clinical  picture  in 
acl  v^niced  eases  of  eareinoma  of  tbe  uterus  and  rectum.  Cancer  of  the  prostate 
11  squally  invades  tbe  bhuMer,  and  tbe  symptoms  produced  are  uiueb  the  same 
as  those  observer!  in  primary  cancer  of  the  bladder;  often,  even  at  autopsy,  we 
riTay  be  unable  to  distinguish  tht^  origin  of  the  growth,  except  that  ]irimary  can- 
ccMT  of  tbe  prostate  usually  runs  a  uuidi  luore  rapid  course,  and  infects  the 
p>elvic  lymph  nodes  yvty  early.  Primary  cancer  of  the  bladder  wall  is  of 
slower  growth,  and  dtn-s  imt  so  i^mm  produce  lyiupliatic  infection  an<l  metastasis, 
Frimary  Tumors  of  the  Bladder—Primary  tumors  may  belong  to  many 
^vinior  groups.  Of  these,  however,  only  two  are  at  all  common — i.  e.,  benign 
T*3pillonia  or  villous  tnmor,  sometimes  becoming  malignant,  and  carcinoma. 
The  others  arc  mnch  more  rare. 

Kiister  classified  prinniry  tumors  of  the  bladder,  according  to  their  origin, 
*Xito  (1)  tumors  originating  in  tbe  miicons  membrane  and  submucous  connective 
"t issue;  (2)  tumors  originating  in  t!ie  infrequent  glan<bdar  structures  of  the 
t>lad<b'r  wall;   (^j)   tumors  originating  in  the  muscular  wall  of  the  bladder. 

Villous  Tumor,  Papillary  Fibroma,  Fimbriated  Papilloma. — Among 
t:he  tumors  originating  in  tbe  nnicous  nieudmine  and  submueous  tissue,  by  far 
^be  most  frt^quent  is  the  so-called  villons  tnmor,  papillary  fibroma,  fimbriated 
jjapilloma.     The  following  brief  bnt  classic  description  was  given  by  Thonip- 
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sou:  "'The  most  obvious  cbaracteristic  of  the  growth  is  a  stnicturc  in  which 
the  vesical  mucous  membrane  is  developed  into  line  papilhi%  which  consist  of 
long  fiinhriRtpd  processes  of  extreme  tenuity,  and  usuaUy  form  a  group  arising 
from  a  small  eireuuiscrilied  base.  This  last-uanied  part  contains  other  and  more 
solid  structures  than  those  which  enter  into  the  papilhc  themselves.  Sometimes 
the  processes  are  almost  single,  threadlike  forms,  arranged  side  hy  side  and 
undivided  ffU'  a  eonsiderahlc  <listan(H^;  others  are  hi  fid,  generallv  more  coni- 
|H>und  sfill;  sirrne  may  Im:^  descril>e<l  as  digitate,  and  4Kvasir>nallv  the  pnieesses 
radiate  arul  suggest  forms  resembling  those  of  leaves.  luunersed  in  flnid,  (lie 
long,  tiiidiriated  growths  float  out  like  slender-leaved  at[uatic  plants  in  dwp 
water,  and  when  removed  to  the  air  collapse  and  form  a  soft  mass  resembling 
a  small  strawberry." 

The  villous  tumors  appear  to  possess  a  peeidiar  quality  of  propagating  thcni- 
selves  by  eoulaet — i.  e.,  wliere  a  villous  growth  has  been  long  in  contact  with 
the  opp^^isite  wall  t>f  tlie  bladder,  a  new  tumor  may  appear  at  this  point 

Utuier  the  microscope  the  tumor  is  seen  to  have  a  basement  substance  of 
oonneetive  tissue  prolonged  as  delicate  processes  into  the  innumerable  villi. 
Ea(*li  villus  contains  also  a  vascular  l(M>p,  wliieli  is  prolouged  to  its  tip.  The 
epithelial  covering  consists  of  one  or  several  layers  of  eyliudrical,  or  polygounl, 
or  fusiform  epithelial  cells.     In  some  tumors  the  branching  is  less  highly  dc- 


Fifl.  193.— Villous  EprTiif^MOM^oPTHK  BLAonrR. 
Cystoscapic  picture      (Keyes,  after  Albarran  ) 


Fig.   UM.— Smali    Ti  mor  or  BLAnncB  wrtn 
Uneven  StTmr^ci':,     (Nitwv) 


velopcd,  and  they  may  then  resemble  a  cauliflower,  a  cm^kseomb,  or  a  raspberry 
(see  Fig,  UKj,  also  Fig.  1S>4).  For  tlu^  nuist  part,  the  villous  tumors  are 
pedunculated  so  long  as  they  remain  l>enigu.  The  connective-tissue  stem  arises 
from  the  submucosa,  ami  extends  a  varialde  distance  into  the  interior  of  the 
bladder.  In  some  cases  solitary  or  multiple  villi  sjrriug  directly  from  the  blad- 
der wall;  sueh  villi  or  groups  of  villi  may  be  scattered  thickly  or  sparingly 
over  a  considerable  surface. 

Fibroma. — Fibrous  polypus  of  the  bladder  is  a  rare  tumor,  and  purely 
benign.     For  the  most  part  these  are  pedunculated  growths,  consistij 
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fibrous  tissue  eoveretl  by  noriiial   iiiiierms  uienibrane.     Tliey   usual  I  v   produce 
no  symptoms  unless  they  grow  large  enough  to  obstruct  the  internal  meatus  like 
a  bill!  valve- 
Polypi. — -Soft  polypi,  murous  p<»lypi,  sometiTues  true  myxoma  fa,  have  been 
observed  in  the  bladders  of  children.     Tbev  occur,  as  do  the  tibroujata,  in  the 


Fjg.  \^!ti, — ViM.orj*  TirwoH  of  titr  RLAmiEM. 
On  the  right  a  villoii'si  proep?i.s  ijonudt'd  nf 
ppithHhirru  On  ihv  left  thr  same  covered 
wifh  ppithelium-     (After  UHziimUTi) 


Fic!.  in*V — ViM^T'«i  Tumor  of  tiik  Hi.addkh 
Mone  Hiuiii.v  MACiMUKn,  On  Or*  If  ft  u  mass 
of  epitliHiul  rrW^.  t>ii  Hii»  rip;ht  n  Jarp*^  villoiia 
prf)ccs.s  the  viisiiels  fillfd  wiUi  blood  co^rpuNclea. 
(Ultznmnn  ) 


vicinity  of  the  inferiiid  meatus.  They  are^  as  a  rule,  pedunculaterl,  and  in 
little  girls  may  prt4a|KSe  tlinnuzjh  rlie  urethra.  Sometimes  such  tumors  are 
multiple,  and  may  cover  a  cunsiderable  area  of  bfatlder  wall 

Sarcomata. — Sarcomata   are   very   rare    in   tlie   bladder,      Ts^early   all   the 
forms  of  sarcoma  have,  Iiowever^  been  observed  in  the  bladder  as  itiassive,  ses- 
sile, or  as  pedunculated  growtlis.     In  one  case  (Marchand)  mehistases  rH-curred 
in  the  lungs.     In  general,  uietas^tasc.s  apjK^ar  late,  if  at  all.     lu  l)nth  carcinouiata 
and  sarcomata  the  patients  die  rather  from  the  effects  of  the  primary  tumor  than 
from   generalized   dissemination.      When  the  sarcomata  are  sessih^   the  tumor 
Uiay  reach  a  considerable  size  before  encroaching  much  on  the  bladder  cavity. 
The  surface  of  the  tumor  is  usually  smofjtb  ;  ulceration  occurs  late,  if  at  alL 

Myomata. — Tumors  consisting  of  striped,  and  others  t*f  unstrijMHl,  muscular 
fibers  (X'casionally  rxrur  in  tlie  bladder.  They  uuiy  l>e  sessile  or  jx^dtmculated. 
They  may  hv  subunicous,  interstitial,  or  sid»|K'ritoneaL  Symptmus  are  rarely 
prcKlueed  unless  the  tumor  causes  mechanical  interference  with  urinatiuu. 

Dermoid  Cysts* — Occasionally  dermoid  cysts  rupture  into  the  bladder.     Tliey 
^te  rarely  primary  in  the  bladder  wall.     The  ovary  is  their  usual  origin.     The 
I  ^liaracteristic  passage  of  hair,  oil,  etc.,  in  the  urine  establishes  the  diagnosis. 
Simple  Cysts,— Simple  cysts  of  the  bladder  w^all  arc  sometimes  observed. 
They  arc  rarely  of  much  significance. 
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The  Epithelial  Tumors  of  the  Bladder,  Adenoma  and  Carcinoma.—The  uden- 
omaUi  iJiav  rH-i-iir  in  any  |>iirt  of  tlie  bhulder,  t'ven  at  the  apex,  whore  iu«  glandu- 
lar elements  are  iionnally  found.  The  microscopic  appearances  are  those  of 
adenoma,  filiru-adenonia,  rarelv  cyst-adeno*na,  n»  deserilMjd  under  Tumors. 
The}'  form  nodular  or  Hat  growths,  and  may  reach  a  considerable  size.  They 
I      are  seldcmi  pedunculated. 

Cnnvrr  of  the  bladder  may  tK»eur  iu  any  part  of  the  bladder,  though  many 
of  them  originate  in  the  prostate  j  though  less  fre(|iieiit,  tliey  are  ali^o  observed  in 

wotneu.  Primary  cancer  of  tlie  blad- 
der wall  oeeurs  for  the  most  part  as  an 
infiltrating  form  of  tumor^^areinouia 
ruedullare,  more  rarely  «^areinorua  al- 
veola re,  ot*ensii>na]ly  seirrlnis.  lu  the 
niedullarv  form  tlie  tum<ir  invades  the 
muscular  wall  of  the  bladiler  and  foruis 
a  fungating,  ulcerated,  nodular,  un- 
even intravesical  p*owtli,  with  necrotic 
areas  here  and  there.  A  <leposii  of 
earthy  ph^isphates  and  other  salts  cd'ten 
J  occurs  U[>on  the  raw  surfaces.    In  lilt  ra- 

tion s|U"eads  slowly  until  a  large  part 
-  of  the  bladder  is  involved.     The  tend- 
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-^^^^, — ^MYXOSAROnMA    IN   TUB    BLAt>I>RIl   np   A 

^^tcEBOF  Mucous  roLYPi.     (Aflc   Albarraii.) 


Fia.  IfKJ. — !.r>iiiTT.ATKD  ErirnFiiuMA  of  itik 
Blaudkr.     (Keyes,  aflrr  Albarran.) 


^^^y  toward  the  production  of  villous  projections  and  eauliflowerlike  masses  is 

^^Ivcd.     In  some  cases  the  entire  bladder  is  converted  itito  a  nonclastie  and 

*^^^Utraeted  mass  of  cancerous  tissue.     During  the  later  stages  hemorrhages  into 

^^  substance  of  the  tumor,  necrosis,  deep  nlceratioUj  occasionally  leading  to 

iX^if oration  into  neighboring  organs^  occur.     Portions  of  necrotic  tumor  tissue 

^ay  be  extruded   with  the  urine.     A  severe  complicating  cystitis   is  usually 
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developed,  leading  to  the  deposition  of  eiirthy  salts  and  incrustation  of  tk 
tumor  surface.  Pressure  upon  the  ureters  is  often  followed  l»y  hydronephrtsia 
or  pvoneplirosis.  Pyelonephritis  is  a  common  complication.  In  th<»»e  c^^ 
where  ciirly  ohstructii>n  to  urination  occurs  at  the  vesical  neck,  retcntiuft 
urine  with  dilatation  and  atony  of  the  bladder  may  take  place. 

Many  carcinomata  are  believed  to  result  from  cancerous  degeneration  of 
the  base  of  a  villous  tuiiH^r  of  the  bladder.  Clinically,  this  is  a  highly  inl|)o^ 
taut  fact  ti>  bear  in  ujind,  The  extirpation  of  a  villous  tumor  should  m-hit 
a  considerable  area  of  apparently  liealthy  muscular  wall,  since  tlie  projet'tinjf 
}Hirtion  of  the  growl  It  may  be  purely  a  papilloma,  wlule  its  base  has  undergooe 
cancerous  degeneration,  requiring  rather  liLieral  extirpation. 

It  may  lie  well  to  unte  bore  Ihaf  the  x'ww^  of  surgeons  are  somewhat  at  varianc* 
in  regard  to  the  nialiguant  degeut-ration  of  villous  tumors  of  the  bladder,  ind 
as  to  the  relative  frapiency  of  lH?uign  aud  malignant  growths.  KiUter^  Nitze,  tiMi 
otiier  (icruian  surgCH^tus  consider  that  such  degeneration  is  rare,  and  U4i<;?fi  thit 
many  really  Ijcnigii  villous  tumors  have  heeu  calle^l  cancers  as  the  result  of  the 
erroneous  interpretation  of  the  microscopic  apj>earance8.  The  French  scliool.  m 
the  other  liand,  CUiyou,  Alharran,  and  otficrs,  as  well  as  many  American  surj^feoc?, 
including  Keyes,  believe  that  such  dcgeueration  is  the  rule,  and  that  many  turnors 
diflguosticatai  as  papillomata  are  really  cancers  from  the  start*  wholly  or  in  part. 
Thus,  among  132  tumors,  Albarrau  found  100  cancers  and  24  papillomata. 


Symptoms  and  Diagnosis  of  Tumors  of  the  Bladder — Vn.Loi^s  Tumor— The 
most  constant  ami  eharaeteristic  symjitotit  of  villous  tumor  of  the  bladder 
hematuria.     The  bleeding  occurs  in  attacks  of  irregular  duration  and  at  irr\ 

lar  intervals.      Neither  the 
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Fio.  200, — Alveolah  CAiiriNftMA  nr  thk  Bi-adher, 
(After  Keyea.) 


severity^  nor  duration 
attacks  are  influeiitvj  l^ 
exercise  or  rest^  or  by  medicatii 
The  bleeding  is  as  likely  to  <rrnr 
in  the  night,  when  the  patienl  ii 
.  I  sleep,  as  in  the  day,  when  1m»  i 
working  or  exercising.  The 
orrhage  may  render  a  single  Tirin 
atiriu  bliwuly,  the  next  urine  jiai^'J 
being  clear,  or  it  may  last 
tinuously  for  days,  weeks, 
ni*  ait  lis.  Usually  it  stops  as  si 
denly  as  it  commenced,  and  tnav 
not  recur  fc»r  tiiontlis  or  en  ~ 
years.  The  amount  of  bhw^l 
may  be  slight,  moderate,  or 
siclerable.  It  is  rarely  so  pnifti^ 
on   anv  one  ixx?asion  as  t"  iaduw 
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a  profound  anemia  or  endanger  life.  Usually  the  larger  the  tuiiior  the  iiuire 
profiise  the  bleeding,  yet  to  tliis  rule  tliere  are  many  exceptions;  a  small  tumor 
may  bleed  actively.  Unless  the  bleeding  is  so  profuse  tliat  clots  form  in  the 
bladder  and  cause  dysuria  or  retention,  hematuria  is  the  solitary  symptom 
observed,  sometimes  fc*r  a  long  period.  During  the  attack  the  urine  may  be 
evenly  bloody,  or  in  slight  attacks  tlie  first  jiortion  of  urine  passed  will  Ije  clear, 
the  last  few  drachms  alone  Ijtnng  hlood'tinged  or  ctmsisting  of  pure  bliKHl.  The 
absence  of  any  ulher  symptom  but  henuituria  coming  on  in  the  ways  described 

t  enables  us  usually  to  exclude  vesical  stone  as  a  cause  of  bleeding*  In  rare 
c»aj*es.  when  the  tumor,  though  still  small,  is  so  situated  that  it  readily  overlies 
the  internal  meatus,  the  patient  may  have  difiicult  urinatiim,  or  even  retention* 
In  Some  caseSj  in  addition  to  blood,  the  patient  will  pass  fragments  of  necrotic 
l:iurior  tissue;  less  often  fresh  masses  of  villi,  recognizable  as  such  under  the 

■  ynicroscope.  The  particles  are  usually  small,  and  often  pass  unnoticed  in  the 
^wrine.  In  other  cases  quite  large  clumps  of  tumor  slireds  will  Im^  passed  at 
^rnquent  intervals.     Cases  are  recordeil  where  spontaneous  cure  of  small  villous 

■  tumors  has  taken  place  in  this  way.  The  wliole  tumor  has  lieen  extruded,  aud 
liay  not  rceurivd.  In  most  cases  no  such  cure  takes  place;  new  villi  sjirout 
^r*im  the  base  of  the  growth,  and  the  symptoms  return*  As  time  goes  i>u,  tho 
Qtturks  nf  bleeding  are  repeatcc!,  and  usually  become  more  frequent  anrl  severe. 

ITJje  patients  ht^come  anemic  and  weak,  and  are  likely  to  die  of  intercurrent 
diseases.  The  course  of  the  disease  is  often  prolonged  over  many  years.  Wlicn 
^l»e  tumor  grows  so  large  that  it  interferes  with  urimition,  the  patients  suffer 
^''om  dysuria,  strangury,  retention  of  urine,  and  are  altogether  miserable.  They 
^fteu  devehip  nephritis,  and  may  die  from  coudiined  anemia,  exhaustion,  from 
pain  and  loss  of  sleep,  and  uremia.  Most  of  them,  as  the  result  of  iustru- 
'Ht^ntation,  develop  cystitis,  incurable  while  the  tumor  remains,  Tlic  urine 
^*>ii tains  blnfkd,  pus,  bacteria ^  etc.  Sepsis  and  uremia  due  to  ascending  infe<?- 
^lon  and  ]iyelone]ibritis  is  the  common  mode  of  df^ath, 

FiBKOMA,  Myxoma,  Cysts,  V.tc- — Fibroma,  myxoma,  cysts,  mvoiua,  and 
•filler  rare  bcnipi  tumors  of  the  bladder,  when  tlu^y  jimduce  symptoms  at  all, 
Buo  flo  mechanically.     Hematuria  is  rarely  marked.     If  t!ie  tumors  grow  large, 
H^ystitis  and  asctmding  iufecfinn  may  occur. 

H        SvMCTOMs  OF  Mauonant  Ti  MORS  OF  THE  Bt,adukr.— f V(rc/«om«. — The 

^P^rly  s^nuptoms  of  cancer  of  the  bladrler  are  often  the  same  as  those  of  villous 

^pHttmr — i.  e.,  merely  hematuria.     The  course  of  the  disease  may  be  slow  or 

^^sipid.     In  s<mie  cases  the  patients  live  for  years,  and  of  these  a  certain  pro- 

P^*rtion  are  surely  due  to  the  maligruvnt  degeneration  of  nrigiually  benign  papil- 

'•~>niata.     Pain  is  often  an  early  symptom,  on  account  <yf  luterferenee  with  the 

^^*^*ntra<*tile  jwiwer  of  the  bladder  by  cancerous  infiltration.     In  addition,  there 

^P»   frequent  urination^  together  with  sharp  or  dull  pain,  referred  to  tfie  ]irostate 

'^ikI  sacrum.     Some  cases  are  uuide  worse  by  active  motion,  suggesting  stone. 

'^^iitil  eystitis  develops,  tlie  general   health  may  not  suffer.     Tnfe<^tion   of  the 

,  MaJder  is  apt  to  ocTur  earlier  tlian  in  benign  grow^ths,  and  once  devckqied  is  of 


Fta  201. — Cafcixoma  of  tjik  Bladdkh.     IJistnlogically:  Epithelial  cancer.     (AlbArmn.) 

nephritis,  sepsis,  mu]  yu'vunn.  Metastases  find  cancerous  cachexia  are  rar^^^''' 
dovolof)€'d  in  cimcer  of  t!ic  hhulder.  The  Vh^hI  lesiiais  anrl  their  coinplieaticT^^^^J 
£*nd  life,  as  a  nde.  The  tluratiun  of  life  in  cancer  uf  the  bladder  is  from  t  ^^*'^' 
to  five  years. 


SYMPTOMS   AND   DIAGNOSIS   OF   TUMORS   OF   THE   BLADDER      607 

Adenoma, — The  clinical  course  of  adeooma  of  tLe  bladder  resembles  that 
of  eareinoma* 

iSarcoma. — Saromiia  of  the  bladder  usually  prmluces,  at  first,  mechanical 
j^Yiriptoms;  in  the  later  stages  ulceration  and  Meediu!^  may  weun 

The  Diagnosis  or  Ttmors  of  the  Rlaiujkk.— The  finst  symptoja  of  tu- 
mor of  the  bladder  is  in  most  cases  hematuria.     The  diagnosis  is  sought  for 
first  bv  fintlinij^  the  source  r>f  the  hhwid.      (Sen?  TIematiiria/)     The  cystoscope  18 
tliQ  mnjiU^t  and  readiest  means  of  diaLT^iosis,  and  in  early  cases  gives  beautiful 
utid  characteristic  pictures.     When  a   tniuiir  jirojectj^  into  the  inti  rior  af  the 
iiladder,  its  situatirm,  surf  ace,  size,  etc,,  can  he  .stiidii-d  througb  \hv  cystuscupe 

teven  l>etter  tfjan  by  direct  iusjieetion  thrnngh  a  supni{>nbie  opeiiinij:.     This  h 
Xiotably  true  of  the  villous  tumors.     Thrmigli  tlie  cvatosco}ie  the  villi  can  be 
s^^.'i'n  like  the  hran*'hes  of  an  a(]uatic  plant   sidnuerM^^iMl   in  water.     The  site  of 
«» iTaehment,  mullijilitnty,  etc.,  can  he  readily  stnditnL      When  the  bladder  is 
c^]>pueth  these  tuuiors  collapse  and  shrink,  so  thut  smaller  masses  and  single 
Hrw'^illi  may  be  missed  altogether.     In  examining  witli  the  evstosoo[>e  the  following 
^^clalii  may  he  bnrne  in  mind:  Most  tumors  ^row  frurji  tlie  trigone,  the  internal 
mi  U'iitus,  or  near  thi*  moot  lis  of  The  iiretcrs.     Still,  all  parts  uf  the  bladder  sboidd 
Hlx  inspected,     Pa]nlhiry   fonos  are  common   in  cancer  as  well  as  in  benign 
"^^imors.     A  villous  pa]Hlh*ma  may  have  a  eauecrous  base.     In  typical  epitheli- 
ointi  and  can^infima  the  appearanei*s  are  usually  sneh  that  they  can  be  distin- 
^laVhe^l  from  Ijenign  forms  (see  Figs.  200  and  201), 

Pdeeding  may  obsenre  the  field.     It  may  be  necessary  to  keep  the  patient 

'       HTjtlcT  ohservafi^ui  until  the  bleeding  has  stojiped.     The  iujeetion  into  the  hlad- 

■  ^cTof  1  to  2,000  adrenalin  solntirm  is  sometimes  a  useful  aid.     Beni^  tumors 

^^vhiV*)!  do  not  biwd  can  often  be  easily  studied,  and  even  phot ogra plied.     In 

^•'vaneed  cases  it  may  he  impossible  to  use  the  eystose(>|K\     In  these  the  his- 

.    OS  ^he  symptoms,  and  the  signs,  as  discovered  by  utUev  metbofls  of  exani- 

h' Nation,  usually  establish  the  diagnosis.     In  some  advanced  cases  the  cystoseope 

*^Jay  still  W*  used  after  gentle  ami  re|>eated  wasbing  of  the  bladder.     The  sur- 

*  ^<'t»  of  I  he  tumor  will  hi^  s**en  cuated  with  flakes  t)f  pns,  souietimes  with  earthy 
^^I^s.  Ulcerated  and  neerolie  areas  may  he  seen  here  and  there.  Fsnally  the 
■>r*rders  of  the  gr*»wtli  are  ohscurerl  by  the  diffuse  swelling  and  congestion  of 

•  fif*  mucous  membrane. 
Rectal  ami  bimamial  paJpalloti  are  sometimes  nsefid.     Small,  soft  tnmors 

*^nnut  be  felt,  but  infiltration  of  the  flrM:)r  of  tlie  bladder  can  readily  be  felt, 

I^tix]  fstahlishes  malignaney  at  once.  This  sig^r  is  valuable  when  the  intra- 
^''^ical  projection  is  small  and  Irniks  l:>enig:n  tbrfaigh  the  cystoseope.  In  such 
^^Bes  rc*ctal  touch  may  reveal  infiltratitm  of  the  bladder  wall,  and  enable  the 
^^iFweon  to  avoid  a  useless  oTM^ratimi.  Tu  some  cases  incision  into  the  space  of 
'1 


^**^t?(zius  and  bimanual  palpation  of  the  bladder  will  be  sutlicient  to  establish 

^^  presence  of  a  tumor,  and  to  determine  whether  or  not  it  is  operable.     In 

***«&  former  ease  it  may  be  removed  at  once. 
00 
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THE   PROSTATE 
(Tti juries  and  Diseases  of  ihc  Pvosiafr  Gland) 

GENERAL 

Anatomical  Remarks. — Tlir^  pr<>shiU'  U  an  organ  of  complicated  strtictum 
It  belongs  to  the  sexual  ratliiT  tliau  tlin  urinary  ap|mratus,  but  h  in  Am 
anatoniit*til  relation  to  tbe  latter.  It  is  intimately  cimcerned  in  tlie  fomiMtion 
of  the  s})hincter  apparatus  of  tbe  urinary  bladdc^r.  It  ia  made  up  of  glanfiukr 
tissne,  and  of  both  smooth  and  Btri])ed  mngele  fibers.  It  is  perforated  k  the 
nretbnt  anil  by  the  ejaenlatory  duets,  tbe  continuation  of  tbe  vusa  defercntia. 
The  prostate  is  eomnionly  likened  in  size  and  form  to  a  Spanish  chestnut,  h 
IS,  roughly,  a  truncated  cone.  If  has  a  ba^e  directed  upward  toward  the  hltd- 
der,  antl  an  itpex  directed  downward  and  in  contact  with  the  jwsterior  km 
of  the  deep  jierineal  faseiji  (triangular  ligament).  The  prostate  is  sup|x*rtal 
by  the  pulH>pro8tatic  ligament  The  hmg  axis  of  tbt*  i>rostate  la  directed  dowtb 
ward  and  ffmvard,  and  nuikes  an  a  ugh*  tif  twenty  to  twenty -five  dt'grHs  will 
the  vertical.  On  either  side  are  the  rounded  right  and  left  lolics,  bulgiii|!  p»r 
teriorly  into  the  rectum.  At  the  base  a  median  lobe  exists.  The  median  Ur 
is  that  portion  of  the  prostate  near  the  base  incbuled  lx4ween  the  ejacukton 
duets  in  their  passage  tbrovigh  tire  gland.  In  cerfain  cases  of  senile  lijirr- 
trophy  of  the  prostate  this  portion  of  tbe  gland  may  lie  chiefly  involwJ,  anJ 
may  form  a  projecting  tumor,  eansing  urinary  obstruction.  The  two  lutenl 
lobes  are  united  posferiorly  beliiud  the  urethra  by  the  so-called  posterii^r  roio- 
missure  or  istbnnis  ( ]iars  intermedia)  ;  a  thin  layer  also  covers  the  urctWii  id 
front — the  anterir>r  cr>mmissure.  The  anterior  surface  of  the  prostate  is  ^lioTt#r 
than  the  |JOsterior,  since  the  plane  of  the  base  passes  from  behind  an«I  iilmi^ 
downward  and  forward-^i.  e.,  it  ia  beveled  at  the  expense  rif  the  lUitrrior 
surface. 

Size  of  the  P  host  ate, — The  size  of  the  prostate  is  imp<^rtant,  siiUT  in 
old  age  enlargement  of  the  prostate  gives  rise  to  a  train  of  sympt<un5  eatliJif 
in  death  imless  relieved  by  surgical  means.  The  diameters  of  the  pro^^tJJte  rtfT 
to  some  extent  within  normal  limits  in  healthy  adult  life.  As  ^'ven  by  McrW, 
they  are  as  follows:  Basis  to  apex,  25  to  B5  mm. ;  average,  30  mm.  The^fnat- 
est  transverse  diameter,  35  to  45  mm. ;  average,  40  mm.  The  greatest  thirl 
nes8^  16  to  25  mm. ;  average,  20  mm, 
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According  to  Ilenle,  tliose  figures  iire  nithcr  vague,  l>ecanse  tlie  honler^  of 
^ie  prostate  are  not  trnsy  to  fix  exactly  in  all  directions.  In  front  and  at  the 
'^ides  the  muscular  bundles  of  the  prostate  lose  themselves  in  snrrounding 
structures,  Posteriorh%  the  most  iuiportant  snrfaec,  from  a  eliuieal  piint  of 
view,  and  the  easiest  to  examine,  the  prostate  is  shari>lv  bounded  l>y  a  smooth, 
fifm  layer  of  connective  tissue.  The  weight  of  the  prostate  is  from  16  to  20 
g^ams.  The  consistenee  of  tire  prostate  is  firm,  but  ehistic.  Its  shape  may  be 
^^Ijanged  somewhat  by  pressure  and  its  tissues  are  very  dilatable,  as  shown 
^Jiiring  various  perineal  ojierations  involving  a  dilating  procedure  upon  the 
I^Tostatie  urethra. 

PosiTiox  ANi>  Relations  of  the  Proktate.— Wlien  the  bladder  is  full  the 

Ji^Tostate  is  tlejiressi^d,  along  with  the  pelvic  ihaw.     When  tiie  rectiuu   is  dis- 

t^ tended  the  bladder  and  prostate  are  pushed  upward.      Under  ordinary  eondi- 

t:  ious  ref^fal  palpation  in  the  knee-chest  position  will  find  the  apex  of  the  pros- 

^^te  3  em,  froui  tlie  anus.     Wlien  palpating  enlarged  prostates  per  rcclum  it 

^«  best  to  have  the  bladder  |)art]y  fille<l,  but  not  distended,  with  urine.     The 

^*.nterior  surface  of  the  prostate  is  almost  vertical,  and  is  distant  from  the  ol>- 

1  ique  anterior  Iwiny  pelvic  wall,  at  the  middle  point,  10  to  12  nun.,  above  more, 

V:»elow  less.     The  intervening  space  contains  a  venous  plexus  and  h:tose,  fatty 

H  "•:  issue.     The  lateral  surfaces  of  Hie  prostate  are  inclosed  in  a  sort  of  funnel, 

"^  ^i»rnied  by  tlie  levator  ani  muscle,  which  similarly   inchises  the  rectum   pos* 

^^riorly.     Tlie  spacer  iK^tweeii  tlje  ])rostate  and  levator  ani  is  narrow,  contains 

^Xiumerous  veins,  muscular  bundles,  and  dense  connective  tissue,   uniting  the 

X^^o^tate  to  thf*  imistde.     Tlie  posterior  surface  is  directed  toward  the  rcf^tuiu, 

sind  has  an  iueliiuitiou  midway  between  horizontal  an<l  vertical.     Prostate  ami 

'■■ectum  are  separated  by  a  tlmse  layer  of  fascia  (faseia  rectovesical  is),  a  layer 

'•"if  IfMjse  eouuective  tissue  intervening  betw(*en  the  rechini  and  fascia  as  well  !i!=' 

I'H'tvvwn  fascia  antl  prostate,     Tlius,  in  the  event  of  a  prostatic  abscess  pointing 

toward   the  rectum,   unless  aflliesitms  occur  between  these  several  layers  the 

^m  may  find  its  way  into  the  connective-tissue  planes  of  the  pelvis.     T  have 

sbph  this  occur,  thougli  it  is  rare.     The  upper  border  of  the  posterior  surface 

Tas  often  a  median  notch,  thus  giving  the  organ  the  sbajie  of  the  heart  pip 

I  *^>n  a  playing  card.     The  notch  is  sometimes  prolougcil  into  a  iiuHlian  furrow, 

I  *ii\'iding  llie  organ  into  a  right  and  left  half,  or  lobe. 

I  The  prostatic*  uretlira  jiasses  in  a  gentle  curve  through  the  gland.     In  the 

I  upper  part  it  is  nearer  the  anterior  surface,  in  the  middle  nearer  the  posterior 

I  surface  (see  Fig,  202).    Tn  addition  to  the  urethra,  the  ejaculatorv  ducts  |x^ne- 

^  trate  the  prostate;  l>etween  tln^m  is  the  vesiciila  prostatica,  sinus  p<x*ularis, 
B  utricle,  a  fetal  vestige  of  the  Miillerian  duct.  This  is  a  little  fXH^-ket  in  the 
H  riMicTius  membrane  of  the  floor  of  the  urethra,  situated  on  the  anterior  face  aud 
H  below  the  summit  of  the  verunioutanum  fcolliculus  seminalis,  caput  gallina- 
H  ginis).  The  depili  of  the  utricle  varies,  as  is  the  case  with  other  vestigial 
^■^  stnietnres.  In  some  cases  it  is  a  mere  dimple,  in  others  10  to  15  ram.  in 
^^b^ngth.     Ill  others  it  may  extend  bevond  the  prostat{>  and  api">ear  between  the 
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borders  of  tho  vasa  deferentia.     It  ia  Wlieved  tliat  in  soiim^  onsi-s;  it  may  frm 
a  conaidernLle  cyst  lK?twecii  prostate  and  rectum. 

After  tlieir  en tr mice  into  the  posterior  bonier  of  the  im:^''  of  the  |»r<i^:nf(5^ 
the  ejaculaiory  ihicU  eonverge,  and  near  thoir  orifices  arc  sepuraled  onlv  b 
the  vesicnla,  upon  the  borders  of  which  tbev  empty  by  two  stiuill  urifini 


:$*^>^ 


.^•^■' 


/ 
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FlOi  202.— TnANsvEiirsh.  SLrxiov  tiihou«ii  Middi.f,  or  Hi:man  Prostatic,  SMowixr;  P4P91tlk,8tioiia^ 
ANTt:tii*>n  C^*MMIHBLr|f^:^  AiiHANtiEMENrT  OK  *Ilam»  I'khhi^:  in  ]4n|li;L£i!»»  CCJMIIOK  El.tCVUFJtT 
JJiTci's,  ANt>  lUHin.K.      (I" rum   Wtitsiin,  uflix  VV".  K.    HirlumlHou.) 

Structuke  of  tjie   Prostate. — Tlie   prostrtte  consi^^ts  of   niiiselr  iilrnv 
some  of  which  anrronnd  tlie  nrethra,  and  nf  gbindular  elements.     The  ghimiuUf 
tissue  forms  tlie  hirger  part  of  the  completely  developed   nre^aiu     The  gUinl?* 
are  of  the  compound  racemose  tvjje.     The  acini  are  lined  with  cohuuMr  fpi 
thelinm.      Tlie  glands  arc  more  ahunthnit  near  the  i>osterior  surface  of  tW 
prostate;  in  front  of  tlie  nrethra  they  are  scarce  or  alisent ;  they  form  tbt*  p)* 
tatic   lobes.      Smooth    musele   fillers?   everywhere   snrronnd    and    pem»trati'  tlir 
glandular  lobules.      Ft»r  tliis  reason   tlui  glaiid^  on  section,  iK-rmits  ni^  mMjr 
nition  of  a  bibnlated  strncture,  but  rather  the  appearance  of  a  spmgc,    TIm' 
glands  enjpty  by  several  minute  ducts  into  tlie  lateral  portions  of  the  tlwr  i»f 
tht^  pn)static  iiretlira,  l>otb  in  fmnt  of  and  Ixdiind  the  verumontanum.     In  Istif 
life  concretions  are  often  found  in  both  glands  and  ducts.     In  addition  to  iW 
nniseuhir  bundles  in  intimate  conneetitm  with  the  glamlulnr  tissue^  the  niu?«+ 
fibers  are  develo[>t^d  in  tliree  separate  regi*ms,  quite  independently  of  glaatluhr 
Btructures — namely,  at  the  base,  apex,  and  anterior  surface  of  the  prostate.    At 
the  base  is  the  intcnml  sphincivr  (Hph'mrier  Vfsicw  intt^rnus^^  a  hiop  of  ui** 
striped   mnscle   fibers,  somewhat   prismatic  in  shape,  wbicli   originate  in  the 
ninseular  layers  of  the  trigonum.     The  loop  juisses  forward  across  the  antt^riiif 
border  of  the  beginning  of  the  nr^*tlira,  theneo  backward  again  to  thi?  trig^mam 
On  tlie  anterior  face,  and  toward  l!:e  apex  tjf  tiip  prostate,  is  the  exirmal  niikint' 
teVj  consisting  of  strijjed  muscle  libers.     At  the  uppermost  part,  sfri|H*<l  ftn»l 
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instripfHl  filuTs  are  iiiiiifrle^l ;  Inwer  dmvn  the  stripetl  fillers  alone  exist,  and 
Wirne  more  niiirierQiis.  Tliev  form  a  mtist^ular  l»ritlgc  across  the  front  of  the 
urethra,  but  rio  iiol  surround  it;  only  at  the  apex  of  the  prostate  do  they  form 
a  drf.'ular  innsele,  cr»i!ijilt*tcly  sitrrnundinic  the  ennal  at  the  level  of  ttie  pelvic 
Jisipliriiiiin,  with  whose  iil>ers^  tliey  are  elosely  interwoven, 

BuH»r>-VEHSELs  OF  TiiK  PuosTATE, — Tlie  nrtertes  are  siiiall,  nnd  are  derived 
from  the  inferior  ve-sieal  and  the  iiiir!dle  lieinorrhoidal.  Tlie  veins  are  large  and 
tiitiiprous,  even  in  the  ;2:livnd  itself.  Thvy  leave  the  prostate  on  either  side, 
and  form  in  eonjitn(*fi<«ii  Milh  the  veins  of  the  hhulder  and  of  the  seminal 
Vesicles  the  vesico-prr^statie  plexus  of  veins.  The  lymph  vessels  are  numerous; 
they  foruj  a  mesh  work  on  the  surf  nee  of  tlie  prnstnte,  unite  into  two  trunks 
on  either  side,  and  empty  into  the  most  anterior  of  tlie  pielvic  lymph  nodes. 
The  ner\'es  are  derived  from  tlie  hypogastrie  jilexus. 

Variationh  in  tiik  PimsTATE,  ArciuniiNo  TO  Age. — -The  devehipment  of 
^fce  prostate  ami  se*iiiimil  vesielea  jiroeeeds  hand  in  hand  with  tlmt  of  the  tes- 
l^icles.     During  infnney  they  are  small;  at  pulTerty   they  grow  rapidly^   and 
^^^at'li   tlieir  fidl   deveIoi>mrnt  wlien  the  individual  arrives  at  manhiwd.      The 
^tnrseles  of  the  ^land  are  fully  drveloped  enrly,  the  glimdular  tissue  not  until 
J>iiberty*     In  ad  v  a  need  tige  spherical  eonc  ret  ions  are  oftcm  formed  in  the  duet:* 
fcf  the  prostate^  they  may  reaeh  a  eonsiderable  size,  so  that  they  may  be  felt 
luring  the  passage  of  a  metid  instrument  by  a  finger  in  the  reetum.     They 
^^:iiay  cast  a  shadow  on  an  Xray  [date, 

I  Deformities  of  the  Prostate, — Congenital  defeets  of  the  prostate  are  rare, 
-^\bsenee  of  the  prostate  is  oidy  observed  in  eonjunetiim  with  marked  defeets 
«t»f  other  portions  of  tlie  genito-urinaiy  apparatus.  The  ejaculaiorij  dnefs  may 
Open  in  an  abnormal  situation.  Tliey  may  unite  into  a  single  eannl,  or  one 
or  kjtb  may  o|H?n  in  the  floor  of  the  sinus  poeularis.  In  Cruveilhier's  ease 
tlicv  united  in  a  single  eaiial,  which  o|>ened  on  l[ie  dorsum  of  the  penis  just 
j  lehind  the  glamls.  The  sinus  pieularis  iiuiy  have  so  large  an  of)ening  as  to 
B  f*n^age  the  li]»  nf  a  sound  or  catheter.  The  opening  may  l>e  wanting  and  the 
\  cystlike  formation  produced  may  cause  temjporary  retention  of  urine  in  new- 
I        Imra  male  infants, 

H  functions  of  the  Prostate.— The  muscles  of  (he  prostate  act  as  vesical  sphinc- 
~  ters,  and  also  to  express  the  secretion  of  the  prostate  itself  into  the  urethra. 
Further,  they  open  tlie  ejaeulatory  ducts  and  permit  the  escape  of  semen  into 
the  prostatic  urethra,  as  well  as  propel  it  into  the  buli>ous  portion.  During 
H  sexual  excitement  the  verumontanum  is  sn]iposed  to  swell  and  prevent  regur- 
^  gitafion  of  semen  into  the  hladiler  (denied  by  certain  observers — Walker). 
I  The  seat  of  sensation  during  coitus  is  in  the  prostatic  urethra  or  in  the  veru- 
H  montannm,  or  both.  The  glandular  function  of  the  prostate  appears  to  be  not 
^^  only  to  dilute  the  semen,  but  also  to  render  the  movements  of  the  spermatozoa 
Djore  active.  Tliey  are  said  to  be  immobile  in  the  testis  and  seminal  vesicle, 
wlicreas,  after  dilution  with  prostatic  fluid^  they  remain  alive  and  motile  under 
suitable  conditions  for  many  hours.     (See  Semen.) 
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The  Secretion  of  the  Prostate. — Tlic  seort^tion  of  the  pn^i^tafr  In  a 
watery,  turbid  tliiid,  faintly  acid  or  nentnil  in  reaetion,  rarely  alktlme 
odor  18  that  of  semen,  and  is  supposed  to  be  due  to  leeitlnn.  Under  the  mim^ 
scope,  cubical  and  pyramidal  epithelia  and  rlninps  of  leeithin  i^ranujf's  mn 
be  seen,  and  in  some  instances  the  sfvcidled  aniylnid  bo<lie«  or  3ym[Jt'\ioiii 
Under  normal  conditions  pns  cells  and  spermatozoa  are  absent  If  soiu^  4 
the  secretion  Ik*  placed  nnder  the  micmscnpe  and  ii  drop  of  a  one-pr^H«nt 
solution  of  ammonium  phospliate  l>e  added,  the  s()H:*alled  Br»ttclicr*s  cry??taU  m 
precipitated.  They  are  rather  slender,  pointed  crystals,  arranged  in  «tin 
or  crosfttnl  in  pairs  like  a  saw-l>iiclv,  and  are  fotmd  only  in  prostatic  wir^ 
tion  (Fiirhringer)*  In  pathological  statei^.  notahly  in  seminal  vesinilit^ 
thej  are  often  foimd  ready  formed  on  examining  the  expressed  !?«<nvtiftn. 
They  may  also  be  found  in  the  semen  of  men  rendered  sterile  by  duiihli; 
epididymitis. 

Methods  of  Examining  the  Prostate.^-Tlio  prostate  may  l>e  exaniim-d  in  i 
variety  of  ways,  as  follows:  (1)  Rectal  palpation.  (2)  Urethral  examiiwtrrm. 
(3)  Combined  rectal  and  urethral  examination,  (4)  Cystoscopy  and  radw- 
copy. 

1,  Rectal  PALrATioN, — The  bladder  should  contain  a  miKlerate  f[iiiimitT 
of  urine— i.  e.,  be  neitlier  distended  nor  empty.  The  patirnt  is  planil  in  »hc 
knee-chest  position  on  a  table  or  bed,  or  may  stand  leaning  over  the  \m'k  of 
a  chair,  one  knee  resting  on  the  chair  and  the  thiijhs  separated.  With  the 
patient  on  his  back  the  examination  is  not  so  satisfactory.  The  right  for^fiamT 
of  the  surgeon,  proteeterl  by  a  rubber  glove  or  a  thin  rubber  linger  cot,  is  Inbri- 
cated  and  gently  introduced  into  the  anus  with  a  slight  Ixjring  motion.  After 
passing  the  sphincter  the  finger  comers  in  contact  with  the  membranous  arethn 
on  the  anterior  rectal  wall  for  about  half  an  inch,  then  with  the  prostate.,  ^'M^ 
mally  the  prostate  is  felt  as  a  sliglitly  proiuinent,  heart-shaiK'd  IxkJv.  an  inrh 
ami  a  half  long,  of  firm>  elastic  consistenc(\  By  palpation  one  determiiM*? 
general  or  fme-sided  enlargemt^nt,  the  presence  of  no4lules,  or  of  general  «ir 
localized  changes  in  consistence,  as  indtiration,  fluctuation;  also  the  pn>*i>iie€ 
of  tenderness.  Bimanual  palpation  of  the  prostate  is  seldom  useful  except  tn 
vcTY  slender  subjects. 

2.  Urethral  Examination  wnir  a  Metal  C^athktek. — If  a  ^ilvor  catlif- 
ter  of  mediiuu  curvature  be  introduced  into  the  urethra,  and  it  in  found 
necessary  to  depress  the  shaft  of  the  instrument  nearly  to  the  horizontil 
before  urine  flows,  wp  may  conclude  that  the  prostatic  urethra  is  notahlj 
iufreased  in  length  and  that  tlie  prostate  gland  is  corresfMmdingly  iiKTi-a^^i 
in  «ize. 

A  nianeuver,   descrilM^d  by  Sorin,   for  tlie  drtrrminatuvn  of  the  1' 
the  prostatic  urethra  is  thus  performed.     A  silk  or  other  catheter  is  in'r 
into  the  bladder  until  urine  flows.     The  catheter  is  then  withdrawn  until  tl* 
flow  ceases — -i.  e.,  the  lateral  eye  of  the  catheter  is  inclosed  within  the  prnntjiti'. 
The  length  of  the  catheter  protruding  from  the  penis  is  then  meaj$ured.    Iha 
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surgieon  then  introduces  his  finger  into  the  reetmn  while  an  assistant  holds  the 
penis  in  an  unelianging  position;  with  his  left  hiUKl  the  surgeon  withdraws 
tie  catheter  nntil  he  feels  its  tip  emerge  from  the  prostate  into  the  nienibranoiia 

■  irrothra.  The  length  of  the  protruding  eutheter  is  again  measured.  The  dif- 
ferenee  lx*tween  the  two  iHeasurements,  less  the  lw_^ak  <»f  the  instrument  beyond 
the  eye,  is  approxiniately  the  length  of  the  prostatie  urethra.  Wfien  the  pros- 
tat  le  nrethra  is  eonsidcrahty  inereased  in  length,  it  indieates  an  hyiKTtrophy 
»of  the  middle  lobe  nr  the  formatiou  of  a  marked  prostatie  ban  T'he  length  of 
the  entire  nrethra  in  healthy  male  adults  varies  a  good  deal,  aeeording  to  the 
length  of  the  j>enis.  It  may  Ix?  from  16  to  22  em.,  on  the  average  about  18 
cm. — a  little  less  than  7  inches.  (See  also  ITrethra. )  Usually  the  length  of 
catheter  introdueed  into  the  urethra  before  urine  begins  to  flow  is  from  7^  to 
BbJ  inches  (10  to  21  em.).  Any  marked  increase  over  this  distance  indicates 
prostatie  enlargement.  That  enhirgenients  or  irregidarities  of  the  base  of  the 
prostate  may  be  appreciated  with  the  searcher  has  been  mentioned  under  Meth- 

Iods  of  Kxamining  the  Pdadder. 
3.  CoMK!^^:I>  Uei^tal  an[)  Ukethkal  Examination. — ^Tt  is  .sometimes  of 
advantage  to  iutroduee  a  metal  instrument,  size  24  to  2H  French,  and  to  palpate 
the  prostate  per  rectum  at  the  same  time. 
4.  E.\iK>sropv  AM>  (S'STtistx>eY, —  It  is  possible,  an<l  not  very  difficultj  to 
introduce  a  straight  endoscopic  tnln?  into  the  prirstatie  urethra*  and  to  study 
the  condition  of  its  nincons  membrane  w^ith  more  or  less  success.  The  veru- 
niontanum  can  be  reeognized,  but  not  the  sinus  pocidaris  unless  it  is  the  seat 

I  of  disease,  Avhen  its  orifice  may  gape  or  permit  the  observer  to  see  a  pnrnlent 
or  mneo'purulent  discharge  escaping  frnm  it.  The  method  is  iuipossible  in 
marked  prostatic  hypertrophy.  It  is  quite  painful,  but  has  Ix^en  rather  ex- 
tensively ns(»d  in  America  during  recent  years. 
The  retrosp<:x'tive  cr/sfosrope  peruiits  a  thorough  examination  of  the  bladder 
face  of  the  prostate,  and  will  disclose  the  presence  af  a  bar,  a  collar,  or  an 
enlarged  mirblle  lobe.  It  is  imjx^rtanf  in  this  cnunertion  to  liear  in  mind  that 
m  the  cystoseopic  field  an  enlarged  or  |K'duncnlated  middle  hibe  appears  much 
larger  than  it  really  is.  The  snrgeon  might  thus  concluth^  tliat  a  suprapubic 
cut  was  necessary  for  its  removal,  whereas  a  perineal  cnt  might  answer  every 
purpose,  in  the  opinion  of  many  surgeons,  including  myself,  a  better  operation 
J       when  practicable, 

H  In  eases  of  prostatic  hypertrophy,  with  nneqnal  enlargement  of  the  lobes 
^  or  with  a  greatly  increased  urethral  distance,  the  use  of  the  cystoscope  is  not 
praeticalde,  even  under  a  general  anesthetic,  without  undue  violence.  If  the 
[kidneys  are  faulty  there  is  also  risk  of  nremia.  In  elderly  men,  therefore,  the 
Use  of  the  eysti»,scn|^  should  be  preceded  by  an  exam inal  inn  of  the  urine,  with 
particnlar  regard  to  the  function  of  the  kidneys,  and  by  rectal  palpation  of 
[the  prostate.  Tn  aente  inflammations  of  the  prostate,  in  acute  posterior  ure- 
itis,  and  in  easen  where  malignant  disease  of  the  prostate  is  Bnspeeted,  the 
•  Uie  cystoscope  is  contraindicated. 
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On  account  of  its  protect rtl  position,  woumls  of  flie  prnstate  from  accidfjuj 
violence  are  nire.  Even  tlie  most  severe  cnntnsioni!;  of  tin-  jicrinenni  do  ni4 
injure  (lie  proistjite.  Some  cases  oi  impulcnient  involve  tiie  prostate,  \h  in 
jnrj  being  usually  of  secondary  conseqnenee,  Giinsliot  vvfiunds  of  the  piNtstaie 
are  not  frequent.  Diirinir  the  Civil  War,  only  8  eases  of  injiirv  of  the  pmuie 
were  recorded  among  3,174  gunshot  wonnds  of  the  |>elvic  organs  (Otis). 

In  perineal  oj>cratiynSj  such  as  perineal  cystotomy  for  the  extraction  nf 
stone,  the  prostate  may  lie  cut  or  lacerated  Injuries  of  the  prostate  tiiirin^ 
catheterizatiim,  owin;:^  to  rough  or  careless  manipulations  nr  to  the  um^  nf  b^ 
strnments  with  an  improper  enrve,  are  not  infreipient,  TIrey  are  n^^iiallv  vdl 
borne  nnless  the  prostate  is  ttie  seat  of  infection,  or  unless  the  instruinent  pent^ 
trates  the  outer  fibrous  capsule  ini-losing  the  gland  and  ojx^ns  up  the  dmniTtm)- 
tissue  planes  of  the  pelvis.  In  the  former  ease  abscess  of  the  pro^iati-  ninv 
(xvur,  in  tlie  latter  septic  cellulitis  of  the  jMidvic  connLVtive  tissue  or  fatal  pimh 
lent  |x*ritonitis.  When  the  [irfistate  is  wounded  during  eatheteriy.atJMti^  tjif^n* 
will  he  bleiHling  from  the  meatus  and  bloody  urine.  In  i>jx'n  wonnds  of  tW 
prostate  the  bladder  is  often  injured.  In  such  cases  infiltration  of  nrim*  miK 
be  prevented  by  jK^rineal  tlraina^e  of  the  bladder  and  suture  of  tlie  wound  in 
the  blaflder  wall,  if  it  be  accessible. 

DISEASES   OF   THE    PROSTATE 

The  inflammations  of  the  prostate  gland  nujy  he  either  acute  or  chrome 
Acute  Prostatitis, — By  far  the  commonest  cause  of  acute  intlammation  of 
the  prostate  is  llie  extension  of  a  gou^irrheal  urethritis  to  the  prostatic  lUTtlira, 
and  theu(*e  into  I  he  substan(*e  of  the  organ.  The  gonorrhea  may  lie  arutc  or 
chronic:  the  infe<'tion  may  be  due  to  the  gonococcus  alone,  or  there  may  be  i 
mixed  iufeetion  with  other  pyogenic  niicrr^bes.  Infection  usually  follows  llie 
prostatic  ducts,  or  may  occur  through  injuries  of  the  mucous  membrane  due 
to  instrumentation  during  acute  posterior  urethritis,  Alexander  lava  inapt 
stress  upon  the  frequent  otx-urrenee  of  prostatitis  as  tlie  result  of  irrigatina* 
of  the  anterior  urethra  during  acute  gonorrhea*  My  own  experience  u  ai 
variance  witli  this  view,  I  have  seen  as  many  instances  of  acute  prostatitis 
in  eases  where  no  irrigations  had  been  used,  as  in  those  sulijeeted  to  active  lal 
treatment. 

Otiier  causes  of  acute  prostatitis  are  vesical  and  prostatic  calculi,  nlccratinjr 
tumors  of  the  bladder,  the  cystitis  of  prostatic  hyjiertrophy,  vesical  tril»rmh 
losis,  trauma  from  the  passage  of  dirty  instriunenls  into  the  bladder  or  of 
clean  instruments  in  the  presence  of  anterior  uretliritis.  Sexual  excc-ss,  xiw^ 
tiirbation,  contusions  of  the  perineum,  or  the  irritation  produced  by  horseWt 
or  bicycle  riding,  may  produce  a  catarrhal  posterior  urethritis,  even  hyjtcn'iiiiA 
of  the  prostate;  that  they  are  ever  the  sole  exciting  causes  of  prostatic  8Wtaj 
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appears  to  me  doubtful.     I   have  ncTrpr  seen  prostatic  abseess  except  as  the 
result  of  gonorrhea  J  tiii*ereiih>sis,  or  as  a  eoiiijilieatHiH  of  the  eystitif^  4>f  seiijle 
liypertrophy  or  of  the  cystitis  due  to  insutheieney  of  the  bladth:*r  from  other 
clauses.     Tlie  ilIlp^e^ision  that  aeiife  pro.^tiititis,  or  eveo   jirostatie  abscess,  may 
l)e  caused  by  apparently  trilling  cnn<  lit  ions  dejjeuds  ^qHrn  I  be  fact  that  a  very 
<;hroti!c  or  latent  posterior  nrethritis  of  goTiorrheal  origin  may  be  lighted  up 
into  an  acute  intlammatioti  very  easily.     The  gonorrliea  uiay  antedate  the  pros- 
tatic infci^-tioii  many  years;  the  patient  may  believe  himscdf  well.     A  nigbt  s|x^nt 
ia  alei^tiolie  and  sexual  debauchery,  a  long  horseback  or  bicycle  rifle,  may  lie 
followed  at  onee  by  a  rekindling  of  the  chronic  process  and  au  acute  prostatitis. 
Prostatic  abscess  occurs,  through  rarely,  as  a  complication  of  the  acute  ex- 
anthemata,  variola,   ficarlatina,   measles^   etc. ;   the   infection   in   these  cases   is 
preisumably  hematogenous. 

pATHOLocpirAL  LEsioNs.-^Acnte  inft*ction  of  the  prristate  may  invtdve  the 
glandular  tissue  merely,  or  tlie  muscular  substance,  or  l*oth.     In  the  tirst  case 
three  results  are  possible:  (1  )  The  inflammation  may  run  a  short  course,  end- 
ing in  resolution  and  coiupiete  recovery.      (2)   The  acute  synifitoms  may  sub- 
side, leaving  behind  a  chronic  inflanuiuition  of  the  glandidar  follicles.     (3)  The 
process  ends  in  suppuration;  suuill  abscesses  are  formed  in  several  glandular 
follicles;  these  rapidly  grow  and  coales(>e,  forming  an  abscess  which  involves 
^iit!  or  both  sides  of  the  prosiatCj  and  included  within  its  fibrons  capsule.     Such 
^H  abscess  may  rupture  into  the  urethra,  the  rectunij  the  iscliio-rectal  fossa  or 
Pc*rineum,   the  bladder,   the  connective-tissue  planes  of  the  pelvis    (space  of 
rtetzins),  or  even  into  tlie  peritoneal  cavity,  with  fatal  results.     In  a  large  prrv 
Portion  of  cases  the  rupture  mrurs  into  the  urethra.     Kare  avenues   are  the 
ol>tnrator  foramen,  along  the  posterior  sheath  of  the  rectus,  through  the  in- 
gliinal  canal. 

In  the  cases  involving  both  muscular  and  glandular  substance  the  condi- 
tions are  more  grave,      DitTusc  suppuration  of  the  entire  gland  may  result 
liiipture  into  the  urethra  or  rectum  is  the  most  favorable  outcome.     In  other 
f?ase^  a  ditfuse  necrotic  intlaunuation  of  the  fH?lvic  connwtive  tissues,  purulent 
j¥*ritonitis,  septic  thrombosis  of  the  prostatic  plexus  of  veins,  septicemia,  or 
pyemia  may  end  life.     In  some  cases  thrombosis  of  the  veins  of  the  bladder 
cict'iirs,  and  phlegmonous  |K*ricystitis.     A  painful,  tender  tumor  is  then  formed 
Vx^bind  the  pubes,  extending  a  greater  or  less  distance  towiird  the  mubilicns, 
together  with   profound   sc|itic  symptoms,   dysuria,  and   retention.      The  out- 
c?ome  of  these*  conditi*ms  depends  upon  the  intensity  of  the  septic  poisoning, 
Hud  upon  whether  the  process  remains  localized  and  is  opened  or  breaks  iu  a 
favorable  situatirm  or  becomes  diffuse.     In  the  cases  which  do  not  die,  fistulous 
tracts  often  remain  in  the  perineum,  or  communicate  with  the  rectum  or  with 
the  urethra,  or  Ixith.     In  the  cases  of  pericystitis  a  contracted  cicatricial  blad- 
der remains.     (Sc^e  Bladder.) 

Symptoms  and   Diaonosls   of   Acute   Prostatitis.^ — Aciiie    Gonnrrhrnl 
Prostatitis. — In  these  cases  the  symptoms  of  acute  posterior  urethritis  will  have 
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proL*e<ltMl  tlie  prostatic  involvement  for  dajs  or  weeks.     If  I  lie  prastatf  Ix^miw 
involved  in  the  course  of  a  etironic  posterior  urethritis,  there  will  be  a  his^*n' 
r^f  an  old  nncured  gi>norrliea  with  acute  exaeerbations.      In  this  lattur  gnmp 
the  exeitinir  cause  mnj  he  prolonged  sexual  excitement,  coitus,  acute  aleoholUnu 
overfatigue,  the  pa.^sage  of  h  sound,  or  other  source  of  Im^al  irritation.    (X<!© 
also  Gonorrhea. )     The  involvement  of  the  prostate  18  indicated  in  severe  a»i 
by  a   chill,   a  rise  of  temperature,   and   a   rapid   pulse,   prostration,  and  <»lW 
septic  symptoms.     Such  an  onset  usually  indicates  that  the  pn>ce,ss  will  ernl  in 
suppuration.     Alexander  states,  from  his  own  experience,  that  in  eases  of  pm- 
tatic  alisc(vss  the  original  se'ptie  sYmptonis,  including  fever,  often  suli**ide  iji 
a  few  days,  though  tlie  abscess  is  still  developing,     Tlie  general  symptoms  of 
constitutional  depression  are  usually  marked.     In  several  cases  I  have  oWned 
great  mental  depression,  amoiuiting  almost  to  acute  melancholia.     IxK*alh;  tlu 
pati<*nt  will  complain  of  increased  fretpiency  of  urination,  of  a  sense  of  wel^hi 
and  fullness  in  the  rectum  and  |K'rineuin,  a{  pain  in  tlie  sacral  region.    Ikl- 
cation  is  painful,  and  the  sensation  of  a  large  foreign  body  in  the  n*clinii  is 
present.     Urination  becomes  more  and  more  fn^uent,  painful,  and  diflitMili 
If  au  abscess  f firms,  Retention  nf  urine  is  tlie  rule.     The  passage  of  a  catWcr 
is  ditficult  and  very  painful.     Rectal  paljiation  reveals  the  prostate  much  en- 
larged, teuder,  hot,  and  tbmblriug,  and  either  hard  and  ehistie  or,  if  an  ihsras 
lias  api)roaclied  the  rectal  surface,  boggy  or  actually  thictuating.     Tlie  alwcpss 
may  be  confined  to  a  single  lobe,  or  involve  Wdh  sides  of  the  gland*    If  not 
o|x*ned,  the  abw'css  ruptures  into  the  urethra,  the  ischiort*ctal  fossa,  or  bnrrtms 
along  the  urethra  and  perineum,  or  into  the  rectum,  rarely  into  the  hla«!tW. 
Perforation  into  the  connective-tissue  planes  of  the  |>elvis  or  into  the  peritomJ 
cavity  is  fortunately  rare.     Rupture  into  the  urethra  may  occur  during  tlw 
straining  efforts  to  urinate,  or  as  the  result  of  passing  a  catheter  for  the  n^lirf 
of  re  fen  t  ion.     This  will  be  imlicaleil  by  the  discliarge  of  considerable  pijs  with 
the  urine,  sometimes  also  from  the  meatus  independent  of  urination.     Rn|Ttim' 
of  the  abscess  is  followerl   by  marked   relief  from   the  synipt<»nis.      By  ffxtil 
massage,  pus  in  quantity  may  soinetimcs  be  pressed  ftut  of  the  abscess  ciivm» 
and  made  to  appear  at  the  meatus.     If  the  opening  is  small,  it  may  close  or 
drain   imperfectly.      Tn  this  event  septic   and   painful  symptoms   may  rwnir, 
sometimes  with  the  fonnation  of  new  and  more  serious  lesions:  and  jis  Innir 
as  the  abscess  cavity  remains  imbealed  and  in  communication  with  the  uretliTj, 
there  is  always  danger  of  renewed  infection.     A  certain  proportion  gt>  nti  to 
spontaneous  healing.      The  abscess  may  rupture   into  tlu*   rectum*      In  tlww 
eases  gas  and  feces  may  enter  the  uretlira  am!  ajipear  in  the  urinp*  or  llic  urinf 
may  enter  the  rectum  at  each  urination.     In  some  cases  an  opening  will  form 
into  the  rectum,  and  also  perforate  the  p^^rineum.     T  had  one  patient  who,  »* 
the  result  of  a  prostatic  abscess,  continued  for  many  months  to  pass  gas  throiii^ 
a  small  perineal  fistula.     Cure  occurred  in  this  case  without  ojieration  on  ti^^ 
fistula.     T  have  another  patient  who  has  at  intervals,  for  years,  passes]  gas  ad* 
feces  per  urethram.     The  fistula  closes  at  times  and  again  breaks  down. 
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The  occurrence  nf  pronounced  septic  «vinphniis  and  coniplete  rcti*ntion  of  ^1 
irrine  is  an  indication  for  o|>crntivu  iiik-rfcn^nit^  by  a  p«  rintnd  inrision,  even 
though  fluctuation  is  doubtful  or  inapprecijtble  on  re<'ttil  pal[>ation,     Prosta- 
tectoiny  ia  indicated  iu  many  cases. 

In  the  cases  of  acute  prostatitis  wbicb  do  nut  end  in  su|)]iuratiun  the  synip- 
toms  are  similar  in  cbarjicterj  though  less  severe.  Cliills  and  j>ronoimeed  septic 
symptoms  are  usually  absent.  Rettmtinn  of  urine  is  transient  or  dot^s  ivA  occur. 
Under  rest  and  snitable  treatment  tlie  swollen  prostate  repiins  its  nnnnal  con* 
dition  in  a  few  weeks.     In  other  cases  the  disease  becomes  chronic. 

Chronic  Prostatitis, — The  conrse  of  chronic  prostatitis  folUjwing  abscess  of 
the  prostate  is  sometimes  such  as  has  already  been  indicated — namely,  the  con- 
tinued presence  of  sinuses  or  the  occurrence  of  nente  atfncks  of  intliimmation, 
sometimes  causing  the  patient  merely  more  or  less  marked  urinary  discn>mfort,   ■ 
sometimes  ending  in  the  f*)rmation  nf  an  abscess  reijniring  iTieisi«m.     In  sonic 
cases  the  continuance  of  the  symptoms  is  due  to  the  presence  nf  small,  unhealed 
abscesses  in  the  substance  of  the  gland,  with  occasional  retention  of  pus.     Many  ■ 
of  these  cases  are  diagnosticated  as  cases  of  relapsing  post^'rinr  urethritis.     The 
patients  suffer  from  frequent  urination,  pyuria,  from  perineal  jiaiu  ami  dis- 
comfort.     TJiey  often  liave   a  chronic  urethral   discharije.      The   surjLTcon   will 
bear  in  mind  that  when  a  prostatic  abscess  ruptures  into  the   urethra,  spnn*   ^ 
tanc?ous  cure  may  or  may  not  mvur.     Unless  the  symjitouis  rii[udly  subside^  a 
perineal  incision  and  proper  draiuaire  is  nct^essary.     rndcr  such  circumslances 
\fe   often   timl  smjiller  or  larger  abscess  cavities   in   the  gland,  sepanited   by 
trabeculsr  of  more  or  less  infiltrated  prostatic  tissue,  the  condition  being  quite 
unfavorable  for  spontaneous  cure. 

Chronic  Cicatricial  Prostatitis  the  REsin.T  of  Prostatic  RrEu-iiRA- 
Tiox. — In  some  cases  of  suppurative  inflauuuation  of  the  prostate,  nature  aifects 
a  cure  of  a  certain  kind.  The  suppurative  lesinu  is  healed  at  the  expensr  of 
Tiiore  or  less  complete  destruction  of  tlie  glandular  sulistance  an<l  the  ]trn«hif^- 
tion  of  firm  scar  tissue.  On  palpation  these  prostates  feel  small,  hard,  and 
often  nodular.  These  patients  suffer  frruu  symptoms  which  vary  sonu'what 
in  different  cases.  In  some  no  symptoms  at  all  arc  observed  ;  in  otliers  the 
patients  complain  of  difficult  urination;  the  stream  is  hard  to  start,  and  is 
expelled  with  but  little  force;  there  mny  in  a  few  cases  he  dribbling  of  urine 
or  an  insuffici^t  bladder.  In  others  the  symptoms  arc  those  of  chronic  p<:»s- 
terior  urethrilis.  A  decided  disturbance  of  the  psychic  sphere  may  he  present. 
These  patients  are  neurasthenic,  often  byjiochondriacal.  They  may  become 
prenuiturely  imjK^tent.  (See  also  Tuqvoteucp. )  The  only  treatment  secTUs  to 
be  a  [perineal  section,  division  with  a  knife  of  the  cif-atricial  prostatic  ring,  anrl 
the  subsequent  passage  of  large  sounds.  This  c^mdition  may  be  differentiatt*rl 
from  senile  atrophy  of  the  prostate,  since  it  occurs  in  young  or  middle-aged, 
not  in  elderly  men. 

Chronic  Follicular  Prostatitis,  Parenchymatous  PaoRTATfTis,^ — In 
certain  cases  of  acute  gonorrheal  prostatitis  the  symptoms  subside  without  sup- 
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piiration,  but  the  patieiti«M  left  with  a  clirnnic  posterior  urethritis  and  a  md 
or  less  extensive  iufectiiiBrof  tlie  ducts  ami  glainJiilar  follicles  of  the  prcniu 
Such  cases  have  often  iMten  complicated  by  epididymitis  and  infection  of  i 
seminal  vesicles.  Posterior  nrethritis  is  pn*sfmt  in  all  cases.  In  son»e  tif  thi-v-" 
the  infection  of  the  prostate  gives  neither  detinite  signs  nor  symptomM.  m\ 
parses  nnreeoj2:nizetL  The  symptoms  are  thrme  of  an  intractable  jMistcrior  im 
thritis,  and  often  of  a  coexistent  seminal  vesicjilitis  ivtlh  recurrrnt  adach  <^f 
rf^idldynuiis.  licet al  pal  lotion  nmy  reveal  nothing  abnormal  about  the  pnt*- 
tate  except  a  little  temlerness.  In  other  eases  the  patients  will  suffer  fn«m 
pain  and  tenderness  in  the  perineum,  front  reenrring  attacks  of  acnte  prtfita- 
tit  is  and  posterior  nrethritis.  In  these  recital  examination  will  reveal  a  [irt>«r 
tate  larger  than  normal,  and  more  or  less  lender.  Expression  of  the  pnistaiir 
secretion  will  show  a  greater  or  less  admixture  of  pns. 

The  sfihjrflivc  sifttjpfonh^  yury  in  difTcrent  cases.  If  the  prostate  is  mud] 
enlarged  they  will  have  a  fettling  as  though  a  foreign  body  was  in  the  rcftuiii, 
together  with  moderate  rectal  pain  and  tenesmns.  They  will  have,  in  addilum, 
the  signs  and  syniptoms  of  chronic  posterior  nrethritis.  (See  Gonorrhea.)  Thi' 
syniptoMi-eoniplcx  is  tluis  often  due  to  several  etx'xisting  lesions — namely,  ynt^ 
tatitis,  posterior  nrethritis,  fiemina]  vesiculitis,  and  rw*nrrent  aUacks  nf  qj. 
didymitis.  There  is  often  distnrhance  of  the  sexual  functions,  noetnni«l  pi 
lutioris,  frequent  erections,  usually  with  prematnre  ejacnlafuin,  later  on  pJiiiinl 
or  cojuplete  impotence,  with  or  without  absence  of  sexual  desire.  Chani^es  m 
the  semen  are  observed.  (See  Pathological  Changes  in  the  Semen.)  Xrnrlv 
all  these  patients  snfTt^r  from  fairly  marked  psy<'hical  distnrbances.  Thtj 
heeome  nenrasthenic,  h3[MK^In)mlriiicah  and  mentally  depressetL  The  pm^- 
nosis  of  this  form  of  chronic  prostalitis  is  not  very  favorable.  Thesp  im- 
fortunates  ctmtinue  to  suffer  indefinitely,  and  are  not  greatly  benefited  ky 
trealTiient. 

Prostfltorrhea. — Prostatorrhea  is  hardly  to  1h*  regarded  as  a  disease,  thoajfh 
often  assf>ciated  with  chronic  intlamination  of  tlie  seminal  vesiele^t.  WTicii  ex- 
isting alone,  the  symptoius  consist  uf  a  discharge  from  the  urethra  of  noriaal 
prostatic  secretion.  (Sett  Functions  of  the  Prostate.)  The  dis(?hargi'  <«Tim 
after  urination,  during  straining  at  stool,  or  at  other  times.  The  qiiftullty 
of  discliarge  is  usually  small — merely  a  drop  or  two  of  milky  fluid,  la  rm 
cases  it  may  Ik*  larger,  and  may  anioimt  to  a  draedui  or  two  in  twenfy-fonr 
hours.  The  patients  are  nearly  all  neurotic  or  nenrasthenic  individuals,  fn*- 
queutly  niasturhatnrs  or  sexual  jier verts.  They  usually  believe  that  tliev  nr^' 
suffering  from  seminal  losses  (spermatorrhea),  and  are  much  disquiHi^l 
thereby.  The  condition  is  souietimes  attributed  to  sexual  exoe^isea.  Th»l  it 
ever  follows  normal  coitus,  however  frequent,  in  an  otherwise  healthy  uS 
vidTiaU  appears  to  nie  doubtful 

Tnberculoiis  of  the  Prostate. — Tul^ereulosis  of  fhc  prastate  may  bo  (1)  pn- 
mary  in  the  gland  itself;  (2)  secondary  to  tulM^rculosis  in  distant  oi^ni— 
namely,  the  hings,  the  peritoneum,  etc.;    (3)    the  infection  is  socondiiiy  to 
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tiiWculosis  of  other  portions  of  the  genitourinary  tract.  In  the  primary  cases 
ilic  infection  may  1m*  tiihcrciilons  from  the  start,  or  may  be  ingrafted  upon  a 
■lircmic  gonorrlieal  prostatitis.  The  tliird  group  forms  the  most  common  type, 
'!ii'  pr<i*^tatic  invasion  luring  setvmrlary  to  tiiberciilosis  of  the  epididyniia  or  of 
flm  kiihiey,  the  former  l>t*ing  more  common. 

OccrRRENCE. — As  ID  other  forms  of  tuberculosis,  joimg  adults  with  nu 
Weditary  or  acquired  tuherciilous  predispr>sition  are  most  often  affected. 

Pathological  Lksions. — In  the  primary  eases  tlie  lesions  of  the  prostate 

iire  the  most  pronounced*     In  the  cases  complicating  tnl>ereuIosis  of  the  lungs 

^^r  peritoneum,  death  usually  occurs  befor*>  the  prostatic  lesion  is  far  advanecMh 

Hence,  in  these  the  condition  of  the  prostate  is  of  only  secondary  importance. 

Tidierculons  lesions  of  the   prostate  consist  in   the   formation  of  nodules  of 

nil>erculous  granulation  tissue,  whicli   undergo  the  regular  changes   observed 

'II  tubercl*^ — namely^  caseation,  softening,  tlte  formation  of  tuhercutoiis  nhseesses 

«nd  fistuliv,  often  followeil  liere  l>v  sfx'ondary  inhxiion  witli  pyogenic  organisms. 

In  dome  cases  the  caseous  material  is  replaced  by  calcareous  deposits  and  cica- 

'ri^iitiim:  even  s|M>ntaneous  cure  is  jwssilde.     The  infe<*tion  is  usually  at  first 

iiui lateral,  so  that  when  both  sides  of  the  prostate  are  involved  tlie  lesion  is 

er  and  more  marked  on  one  side  than  on  the  other.     This  is  notably  true 

'^'hen  the  prostatic  infection  is  sc*condary  to  a  unilateral  tnlH^rculous  epidtrlyni- 

itis.     When  the  infection  takes  place  just  beneath  the  mucous  membrane  of  the 

I^rostatic  urethra,  early  ulceration  produces  very  marked  symptoms,  and  usually 

iibtindant  haellH  in  the  nrine,  so  that  an  early  diagnosis  is  easy  in  these  cases, 

\Vli€^n  central  tuberculous  nodules  break  down  tbt^v  may  pf^rforate  in  any  of 

tin?  directions  mentioned  imch^r  Frostfdic  Abscess — i.e.,  into  the  urethra,  peri- 

eiini,  rectum,  etr.     Though  extremely  slow  in  their  progress,  these  prostatic 

-^b*i<^sses,  wlion  oure  they  have  perf^iratc^l  into  the  uri'thra  or  reetiiui,  spf*edily 

come  a  source  of  iiiuninent  danger  from  urinary  infiltration  and  mixed  in- 

:£eetion  with  pus  cocci, 

Symptcji^ls  anu  nrAONosTS. — ^Tn  the  group  of  cases  in  wduVh  the  tulw^rculous 

infection  is  ingrafted  ii|wm  a  chronic  gonorrheal  jKisterior  nretliritis,   tlie  in- 

A^asion  with  tubercle  is  not,  as  a  rule,  attended  by  any  sudden  cliange  of  s>^iip- 

tonis.     The  patient  gradually  gets  worse  in  spite  of  treatment,  and  examination 

^f  the  prostate  tliscloses  a  nodular  enlargement,  usually  of  one  lateral  lolie.     In 

Either  easels  bleeding  from  the  jirostatic  urethra  may  first  attract  the  surgeon's 

atte-ntion  to  tlie  proliability  of  a  tul>erculoiis  infection,     Tn  the  cases  not  pre- 

<?edi*d   by   gonorrhea   tlte   patient   usually    presents   himself,   suffering   from    a 

chronic  posterif>r  urethritis  for  which  there  is  no  apparent  cause,     Gra<lnally 

the  signs  and  symptoms  of  a  tuberculous  lesion  are  developed, 

Tn  that  group  sec^oudary  to  phthisis  or  tnlicrcnlosis  of  the  peritoneum  the 
symptoms  of  vesical  irritation,  with  pyuria,  sometimes  hematuria,  are  grad- 
ually  developed,  usually  when  the  patient's  general  condition  is  already  quite 
hopeless. 

In  the  group  of  cases  secondary  to  tid)ereiilous  epJdidy^uitis  the  presence 
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of  an  enlarged,  nodular,  liard»  usually  painlesa  epididymis  upon  one  gide  is 
followed  or  aeconipanicHl  Ly  vesical  irritation^,  the  appearance  of  pus  um] 
shreds  in  the  tirine,  sometimes  hematuria.  Rectal  examination  discloses  « 
nodular  prostate. 

Tlie  following  are  the  data  upon  which  the  diagnosis  may  be  based:  A 
tiiliercnlous  jK*raunal  or  family  history*  The  presence  of  other  tnberciilnus 
lesions,  eitlier  dii:4ant  or  of  other  parts  of  the  genito-nrinary  apparatus,  Dotublv 
of  the  epididymis.  The  extreme  ehrfinieity  of  the  disease,  The  preaenct'  of 
tubercle  bacilli  in  the  urine.  The  utter  futility  of  ordinarily  successful  tn^iit- 
nient.  The  fart  thai  siwh  ireaiment  mdy  afjgravait's  Ihc  fiifmptoma.  The  intro- 
duction of  a  simnd  or  catheter  and  irrigation  of  the  l>la«ider  is  followed  h v  sm 
exacerbation  iif  all  the  symptoms,  by  increased  pain  and  frequency,  a  heJiwjr* 
rhage,  nn  atttiek  of  c^jiididyuiitis,  etc.  Tlie  irregular  nodular  enlargt*uieiit  of 
one  or  both  hihes  of  tlie  ]irostate.  The  fornuiliou  of  a  tuberculous  absc^-s^  or 
the  existence  of  a  tuberculous  fistula  as  the  result  of  such  an  abscess*  Tht 
occurrence  of  one  or  more  sharp  attacks  of  prostatic  bleeding.  These  aie  the 
data  whereby  we  arrive  at  the  diagnosis  of  tubereuh:isis  of  the  prostata 

PitocjNosis.— The  prognosis  of  prostatic  tuberculosis  is  bad,  though  the 
course  of  tlie  disease  is  very  slow.  Death  comes  from  dissemination  of  tubeitk, 
from  exhaustion,  from  abscess  formation  with  septic  infection  or  urinary  infil- 
tration, frnui  kidui'V  tulK^rculosisj  or  from  prei*xistent  tuberculous  lesions  of 
the  lungs.  By  liygienic  measures,  life  out  of  doors  in  a  suitable  climate,  etc., 
cures  are  possible  in  a  few  eases,  A  few  operative  cures  have  been  reported 
from  ini'isii>n  aud  curetteuient  of  tuberculous  prostatic  abscesses. 

Prostatic  Calculi.— Prostatic  st<mes  may  originate  from  one  of  two  sourwjs: 
(1)  From  coueretious  formed  in  tlie  prostatic  ducts;  (2)  from  ordinary  \mQt\ 
calculi  which  Un'ome  impacted  in  the  pn»static  portion  of  the  urethra.  Suck 
cah*uli  uiay  originally  lodge  in  such  a  manner  that  a  portion  of  the  5tt>m* 
projects  into  the  bladder.  The  continued  growth  by  deposition  of  phosphate! 
may  caust*  such  stones  to  liccouie  firmly  fixed,  so  that  a  cutting  operation  luij 
bi*  necessary  for  their  reumval. 

Prosiallc  calculi  originating  in  the  prostaiie  ducts  (corpora  amylacea)  ^n 
quite  comui*)]}  in  elderly  uieu,  (hough  they  rarely  grow  to  a  size  larger  tlian 
that  of  a  pea,  au<l  sehloiu  give  rise  t^>  any  symptoms,  I  have  repeatedly  Je 
tected  tlu-ni  iu  the  prostates  of  old  men  by  means  of  X-ray  pictures,  since  thfv 
usually  eoutain  enough  phosphates  to  cast  a  definite  shadow.  When  these  (?oii* 
cretions  are  uiultiple,  they  may  cause  atrophy  of  the  prostatic  substance*  m> 
that  a  consiileralile  cavity  is  formed,  containing  numerous  small  stones,  reiiJily 
palpated  per  recftim^  a  grating  sensation  being  imparted  to  the  exanunin^ 
finger.  When  such  cali-uli  enter  and  remain  in  the  prostatic  urethra  tbcT 
produce  the  same  sympt*>uis  as  ordinary  calculi  in  the  same  situation. 

Symptoms  ani»  Diaunosis, — The  symptoms  produced  by  prostatic  calculi 
may  be  sinqily  those  of  chronic  prostatitis.  Tiioy  may  cause  prostatic  abdcc^ 
or  urinary  obstruction^  or  in  many  cases  the  symptoma  of  vesical  ca 
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The  diagnosis  is  to  be  inatle  by  the  searcher,  by  rectal  palpation^  and  by  X*ray 
examination. 

Hypertrophy  of  the  Prostate — ^Adeno-fibroma  of  the  Prostate During  ad* 

vunceJ  life,  between  tbe  ages  of  fifty  and  seventy  years,  the  most  important 
Jind  commonest  disease  of  the  prostate  is  the  so-called  senile  enlargement  or 
hypertrophy, 

OccuHKEXCE,^ — A  large  proportion  of  all  old  men  liave  enlarged  prostates. 
Such  is  the  ease  among  seventy- tive  per  cent  of  men  sixty  years  ohl.  Only 
Jibout  fifteen  per  eetit,  however,  suffer  inconvenience  therefrom.  Symptoms 
develoi>  rarely  before  forty-five  or  after  seventy  years,  usually  between  fifty 
and  sixty. 

Causation.— Many  theories  have  l^^en  forinnlater]  to  aecoimt  for  jirostatie 
enlargement.  None  of  tliem,  so  far  as  I  am  aware,  liave  strnKl  the  tctst  of 
aireful  investigation.  Among  such  may  I>e  metitiuned  arterio-sclerosis  ( Guyon)  ; 
«nalog}'  to  fibrcHnyoma  of  the  nterus  (Velpeaii,  Thompson);  sexual  senility 
f White  and  Martin);  chronic  congestion,  due  to  a  sedentary  mode  of  life,  to 
^xiial  excess,  to  continenee,  to  improper  modes  of  coitus — -i.  c,  coitus  reser- 
'atujii^  interniptiis,  etc» — to  clironic  gom>rrhefll  p^isterifir  iiretltritis. 

Lesions.— The  lesions  consist  of  a  hyperplasia  of  tbe  glandular  and  mns- 

''liar  elenn^nts  of  the  prostate*     This  may  iuvolve  both  structures  equally  or  be 

^'>ijfine<l   chiefly  to  either  tljc  ghmdular  or  muscular  subshuice.      In  addttitm 

''icrre  is  an  iuterstitial  inflammation  with  an  iucrease  of  fibrous  tissue,  with, 

fi*€-jni  time  to  tirue,  acute  inflammatory  atta(*ks.     If  the  glanduhir  byporfdasia 

*^     excessive  the  (umor  will  lie  soft.     If  uiuside  and  fibrous  tissue  are  ut>tably 

^^^^.•reased  tbe  glan<l  will  lie  bard.     Between  these  two  extremes  there  are  grada- 

^•^ms.     The  enhirgeuient  uiay  \k'  syumietrieal ;   it  may  be  eoufined  chiefly  to 

'^*^e  lateral  1<>Ik%  more  rarely  to  tbe  miniian  hibe.     In  exceptioual  cases  a  nodu- 

^^^f  sharply  circumscri!H-<i  ghmdular  tumor  uuiy  be  formed,      lu  the  cases  in- 

^"*"»lving  merely  the  median  loin-  the  hypertrophy  is  largely  muscidar  and  fibrous; 

Glandular  eleiuents  are  few  in  this  portion  of  tbe  organ.     There  uiay  thus  be 

*^^*rmed  a  rouuded,  sessile,  or  peduut^uhited  tuuior,  prr>jectiug  into  the  bladder 

^^   the  urethral  orifice,  causing  ohstructiou  to  urination.      Such   a   projecting 

^^^  iddle  lobe  may  reaeb  a  cousiderabh^  size,  and  foriu  a  pedunculated,  Tuovable 

*^^^jnor  within  the  bladder  as  large  as  a  ben's  v^i^.     It  may  act  like  a  ball  valve, 

^^^  that  tbe  lu^irc  viiileut  t!ic  nniscular  effort  of  the  individual  to  empty  tlie 

•^ladder  the  more  firmly  is  tiie  tuiuor  pressed  against  the  urethral  orifice,     Ab- 

^^^^lute  retentitiu  is  frequent  in  such  eases.     In  some  cases  ctf  general   liyfH^r' 

^^ophy  the  deformity  consists  in   the  formation   of  a  rounded,  semicireular, 

T^Tojecting  shelf,  or  of  a  cfrmplete  collar  around  tbe  urethral  orifice,  or  of  a 

*>ilateral  projection  on  either  side  of  the  orifice  so  that  its  shape  is  changed  to 

^n  irregular  slit.     In  all  these  cases  intravesical  pressure  merely  serves  to  close 

the  urethra  more  tightly,     ilore  frequent  than  these  intravesical  enlargements 

Sire  hyj»c*rtro]jbies  of  the  lat€Tal  lol>t*s.     These  fonu  n  readily  jialpable  tumor 

projecting  into  the  rectum.     One  lobe  may  be  larger  tlian  tlie  other,  but  in 
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the  average  case  rectal  palpation  finds  a  prominent^  rounded  mass,  of  elwdc 
or  firm  consistenee,  as  large,  merely,  as  a  greengage  plinn,  or  in  some  ca^s 
as  large  as  ii  good-sized  apple,  so  tliat  tlie  finger  is  unable  to  rea(4i  its  upur 
border.  The  srtiall  prostates  giviug  symptuijiis  are  apt  to  be  hard ;  the  brgit 
ones  more  soft  and  elastic,  indicating  an  excess  of  fibrous  tisane  or  the  forma- 
tion of  adenomatous  masses  res]n?efively,  Tu  some  cases  a  median  furrow  can 
be  felt,  and  a  notch  in  the  up[>er  border  of  the  organ  indicating  that  the  istlimm 
is  not  involved. 

Lenothening  and  Distortion'  of  the  Prostatic  Urethra. — In  allcaiitt 
of  prostatic  hypertrojihy  the  curve  of  the  prostatic  urethra  is  cbangeil  to  (mt 
of  greater  radius.  In  hvpertroplij  of  the  lateral  lobes  thr 
ealil^er  of  the  canal  is  dilated  and  changed  in  shafie  from 
a  transverse  si  it  to  a  verticul  one,  whose  height  increiUK*3 
with  the  growth  of  the  lateral  hiWs*  In  cases  of  unfijuil 
hypertropliy,  one  lolje  may  encroach  uji«:»n  the  other,  iihI 
thus  render  the  iiri'thra  tortuous.  The  practical  tiearinj;  «f 
the  increased  radius  of  the  prostatic  curve  is  that  ripd 
instruments  which  pass  readilv  through  the  normal  pmsiate 
cannot  be  passed  through  the  defi»rnied  canal  Inslruincnis 
of  much  wider  curve  must  be  used  (see  Fig.  2t>3).  Tlie 
instrument  which  I  have  found  most  useful  in  tbefie  Oiiies 


0, 
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Fio,  2U3, — A,  Oullint'  of  silver  cuOictiT  tmv  iug  nortiiAl  curve. 
B.  ChitJiiif?  of  cuUieter  witli  prostatic  curve. 

is  shown  in  the  cut.  It  is  a  silver  catheter  witli  the  prostatic  curve  indioatd^ 
and  a  long  shaft;  size,  25  French.  The  model  was  furnished  to  me  by  Ik 
Charles  McBurney. 

In  those  cases  producing  an  intravesical  projection  the  urethral  oritici*«H»a*» 
to  be  the  lowest  point  of  the  bladder  on  account  of  the  projecting  lua^s  of 
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prostatic  tissue  around  it,  and  in  these  latter  especially,  ttie  length  of  the  pros- 
tatic urethra  is  iimrkeilly  increased,  in  some  cases  as  niiieh  as  5  cm.  It  is 
somewhat  increased  in  all,  but  not  greatly  except  in  tlje  class  mentioned.  (See 
also  Anatniiiy  of  tlie  Prostate.) 

All  important  fact  to  bear  in  mind  when  selecting  an  instrument  for  use 

m  prostatic  hypertro|>hy  is  that  the  rot>f  cjf  the  urethra  remains  practically 

tmaltered,  so  that  an  instrniiimt  whose  Im^oIc  linij^s  the  roof  of  the  canal  will 

hm  less   apt   to  meet   with   mtn'hanical   ohstnietion.      Hence    the   value   of   the 

ellK>wed      catheter      (catlieter 

o«nide  of  Slercier),   the  beak 

oi  which    turns    sharply    up-     . 

-w^urd    (see  Fig.   204),     This     ' 

ciTJitheter   is    useful    under    all 

^i-^mdifions.      In   eases   with    a 

«:lilated  hulhntis  portion  it  will  not  catch  on  the  edge  of  the  triangular  liga- 

irmient,   ami    in    my  experience  passes  more*  readily   than    any   other   form    of 

5  mislnmient.     In  tin*  ]VIen*ier  catheter  the  Ik  ak  makes  an  angle  of  one  hundred 

^  Hi]  ten  degrees  with  the  shaft;  in  that  of  Leroy,  an  angle  of  one  hundred  and 

X  liirty  degrees.     Tn  some  cases  the  douhle-elbowed  catheter  of  Jlercier  is  us€^ 

:f  mil  (see  Fig.  205).     A  valuable  prfM>e<lure  was  devised  by  Hey  in  1?^14.     A  stiff 

^^iiglisli  catlieter  containing  its  stylet  is  bent  into  an  exaggerated  prostatic  curve 

Csee  Fig.  208).     It  is  allowed  to  remain  thus  bent  for  several  days.     When 

^^*JUiteJ  for  use  the  stylet  is  Ijent  to  a  normal,  or  ordinary  prostatic,  curve,  and 

trie  iijjstrumeTit  introduced  until  it  meets  with  resistance  in  the  prostate.     The 


Fia.  2i>l. — The  TATHtTKR  Covntir  of  Mercier. 
(Wiits^m  and  Cunninghiirn.) 


Fm.  205.— Catiietkr   Bi count  or  MtMtiER. 
(Wutj*oti  liTid  Cufinhigtiftrn.) 


'/ylet  is  then  withdrawn  about  two  inches,  and  the  catheter  at  the  same  time 

.**    pushed  onwar*!.     When  freed  from  the  stylet  tlie  catheter  tends  to  resume 

^^^  exaggerated  curve,  and  thus  rifles  sharply  upward  and  forward,  often  pass- 

^,^  by  the  obstruction  into  the  bladder.     This  maneuver  is  espeeially  useful 

*ii  the  eases  where  an  actual  angulation  of  tlie  fltwr  of  the  urethra  exists,  caused 

^y   the  sharp  prominence  of  an  liypertrojiliii'd    isthmus   i>r  middle  lol>e    (see 

^'igs,  2tlO  and  207).     Tn  order  to  reach  the  bladder  the  instrument  must  pass 

upward  aufl  forward. 

A^  notcil  under  examination  of  the  bladder,  the  enlargement  of  the  pros- 

Wc  nretbra  nuiy  Ik*  so  marked  in  cases  of  great  hypertrophy  of  the  lateral 

jklies  that  a  considerable  cavity  exists,  such  that  a  searcher  can  be  moved  about 

huite  frefdy  th**rein.     The  examiner  may  thus  be  deceived  as  to  the  position 

^of  the  instrument  and  believe  that  it  is  in  the  bladder. 
91 


Fio.  206. — Sagittal  SEcrtitN  of  Qeneralisxd  HtTSSTitn- 

PBY  OF  THE    PrORTATE,  ShOWINO   ShARP  AjfOtTt^ATfOK  OP 

THE  Prostatic  ITrethra  and  Intra  vesical  Projection 
or  THE  Middle  Lobe. 


Changes  in  the  BLADrji':R  as  the  Result  of  Prostatic  ITypertropht.' 
Owing  to  the  constant  straining  during  urination,  eix^ontric  hypertrophy, 
beculation  of  the  bladder  wall,  ami   fiometimes  the  foniiation  of  diverticii 

result.  (See  Cystitis  ai^B| 
E  wen  trie  Hypertrophy  m^ 
BladdtT.)  As  the  result  -^^y 
flttiii'ks  of  retention  with  e^  zy, 
treine  distfiition  of  the  hW  W* 
tier,  atony  of  the  bladtf^f 
may  result.  Partly  on  ttjiV , 
aeeount  and  parn3'  on  the  ar> 
eonnt  of  the  formation  of  ^ 
postprostatic  p^^iich,  the  blad- 
der heeomes  insufficient,  ami 
always  contains  after  urinn- 
tion  a  certain  quantity  of  r^ 
sidiial  urine*  Tn  these  cases 
not  only  is  the  muscular  t<)tte 
of  the  bladder  lost,  but  also  I 
actual  degeneration  of  the 
musele  occurs.  The  conditions  are  then  ideal  for  infection  and  the  produc- 
tion  of  cystitis.  Witli  the  attacks  of  retention  there  is  intense  congestian  of 
the  prostatic  plexus 
of  veins  J  with  acute 
swelling  of  the  pros- 
tate,  and  sometimes 
sharp  hemorrhage  in- 
to the  iiretlira.  Tlie 
changes  prochieed  in 
the  ureters  and  kid- 
ney as  the  result  of 
prostatic  obstruction 
are  described  under 
Surgical  Diseases  of 
the  Kidney  and  Ure- 
ter. Briefly,  the  se- 
quence of  events  is 
residual  urine,  cath- 
eter infection,  cysti- 
tis, ureteritis,  pyelo- 
nephritis,   and    death. 

Symptoms    of    Prostatic    Hypertrophy. — The    three    most    prominent  | 
symptoms  of  enlarged  prostate  are  frec|uent  urination,  difficult  urination  in- 
cluding retention,  and  dribbling  of  urine. 


FiQ.  207. — Generaliked  iRftEOtrLAR  Hypertbophy  or  the  Prostath. 
The  Jntr&vesieal  ppojectlon  has  pnxiuceii  a  Y-«hftpetl  di^'ision  of  th* 
prostatic  urethra. 
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Frequeni  Vrlnailonr — U.siuilly  the  first  s\^nl)tom  to  attract  the  attention 
of  an  elderly  man  to  his  iiriniiry  apparatiin  is  increased  frequency  of  urination. 
The  frequency  is  nearly  always  tnost  marlcfd  during  the  night  and  in  the  early 
momifUf  honrfi.  At  first  tliis  iKK^iinial  fretjiieney  may  Ije  the  only  symptom 
Doted;  durin«;  the  day  tlie  inlervaU  may  he  normal,  or  nearly  so.  Polyuria  is 
often  more  or  less  marked  in  prostatics ;  sometimes  it  is  a  part  of  the  symptom- 
ctimplrx  of  interstitial  nepliritis  with  arterinsclerosig  and  an  hyperfrophied  left 
ventricle.  In  some  ea!?es  it  is  he)  ie veil  hy  certain  ohservers  tliat  it  is  merely 
a  reflex  phenomenon  due  to  the  irritation  of  a  congeste<l  prostate.  Gradiially 
tfie  necessity  to  get  up  at  nifj:ht  will  l>ecoine  a  HcritJiis  auuoyance.  The  tirst  part 
of  the  night,  may  l>e  passed  in  sh'e]i,  hut  towanl  morning  tlie  freqnent  desire 
U}  urinate  will  make  rest  impossihl€^  In  some  eases  an  early  syniptom  canned 
by  prostatic  couge^tion  is  a  marked  libido  sexuali%  with  frequent  and  annoying 
morning  erections,  amounting  in  son^e  cases  almost  to  priapism.  This  may 
occur  in  idd  men  wlio  have  ceased  ti^  leacl  an  active  sexual  life  for  years. 


>■ 
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Fi6.  20ft. — ^HicT^s  Method  or  Introducino  a  Catheter  in  Cabk*  of  Prostatic  Hyper- 
trophy,    WITH     ANOULATIO.V     of     the     PltOSTAnr     UkETHRA      Dck    to     AN'      ENI.AllCJtD 

Mediax   Lobe.     a.  Kxtif^^mted  cy r\'e  of  the  same  after  the  fityli't  has  been  withdrawo. 
b.  Elastic  ciitht^ti»r  coiitainiiig  a  stylet. 

DifficuU  Urinailon.- — Tn  all  eases  of  prostatic  ohstrnetion,  difficult  urination 
is  linearly  symptom.  The  stream  is  hard  tu  start;  siimetimes  tlie  jisdieiit  mnat 
BtJiud  for  several  minntes  befiire  tlie  flow  begins,  meanwhile  straining  and 
manipidatiiij^  his  penis,  and  ehanging  Ins  pctsition,  I^mding  forward,  ete.  The 
stream  is  feehle,  small,  and  without  prnpnlsive  foree,  so  that^  if  eareless,  the 
individnal  will  wet  his  shoes  and  trousers.  The  time  necessary  to  complete 
the  act  is  proloTi«;ed,  and  at  the  end  there  is  nn  sharp  coup  de  pliition.  The 
stream  decreases  to  feehle  spnrts,  and  ends  hy  drihbling,  which  continues  for 
several  minntes,  so  that  the  nnder-garments  are  wet  with  urine.  No  sensation 
of  satisfaehon  foHows  urination;  many  patients  are  quite  coiiscirvns  tliat  they 
have  failed  to  cf>mpletely  empty  the  hhidder.  A  peculiar  and  characteristic 
symptom  is  that  the  mnre  the  ]iati(mt  strains  the  less  successful  lie  is,  for  rea- 
sons already  explained.  As  time  goes  on,  and  the  ohstruetion  grows  more 
marked,  urination  is  accomplished  almost  hy  drops,  until  from  some  trifling 
cause,  Bucli  as  exposure  to  cold  and  wet,  notiddy  wetting  of  the  feet,  a  little 
overindidgenee  in  alcohol,  a  heavy  tliuiier,  or  sexual  excitement,  etc.,  absolute 
retention  o<:»t*urs.  The  amount  of  pain  felt  during  urination  varies  with  the 
degree  of  congestion  or  of  inflammation  of  the  prostate  and  hladder.  (See 
below.) 

Drihlding  of  Urine. — One  of  the  most  annoying  symptoms  of  prostatic  hy- 
jiertnjpliv  is  ccjnstunt  drihhling  <if  urine.     It  d(K:'s  not  occur  in  all  cases,  nor 
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is  it  always  due  to  the  same  cause.  Dribbling  occurs  when  the  patient  hi 
complete  retention.  The  greatly  distended  bladder  simply  uverflows  cou^tamlv, 
the  escape  amounting  to  almut  the  quantity  furnished  by  the  kidneys^  Tin* 
bladder  always  remains  full    (ischuria  paradoxa).      One  would   supfMjjie  that 

the  condition  was  scarcely  !♦>  he 
confounded  with  any  other,  mc^ 
the  ilistendecl  hhulder  alwav^  fonnji 
a  tumor  recognizidde  by  onliiun 
nicthods  of  examination;  an<l  yi 
it  is  extraonlinary  how  often  tU-^,^ 
Fia.  2r)0-— Bf*iunir;  Cathktkhs,  h^imktimks  TaKFui.  patients  are  tlidught  to  Ije  suffering 
Li.ig^rMr;'''''  t>B.T,.Lu^i..^.    i\\.t..n  arnJ  Ut.n-    f,.^^^^^  ^^^^^  incontinence,  or,  in  tlie 

early  stages,  before  dribhUtig  oe- 
curis,  from  suppression  of  urine.  In  some  cases,  though  the  bladder  is  nearly 
or  quite  Hutticienl,  apasmodic  contraction  of  the  detru?5or  muscle  occ:urs  iiivfil- 
nntarily  every  few  minutes,  so  that  in  sjdte  of  himself  the  patient  voids  a  litTl^- 
urine,  Thie  is  an  exprcRsifm  of  an  iutense  irritability  of  the  prostalic  umlm 
and  trigone*  due  to  congestion. 

True  incontinence  is  rarely  seen  in  prostatics.  It  occnrs  only  in  those  oai^.^ 
where  the  deformity  iif  the  lateral  hilM^s  is  j^ucli  that  the  sphincter*  are  miMv 
to  close  the  urethral  c^rifice.  No  enlarged  median  lol>e,  prostatic  collar,  or  Imr 
exists  in  these  cases;  the  urine  siniply  dribbles  away  as  fast  as  it  enters  the 
bladder. 

Course  of  the  UrsEASE.^ — The  progress  of  prostatic  enlargpment  h  tufmic 
times  divided  into  three  stages:  (1)  The  ytage  of  congestion,  with  a  siirtw'i^n! 
bladder.  (2)  The  stage  of  partial  retention — i.e.,  insntticient  bluddrr  wiili 
residual  urine,  (3)  The  stage  of  complete  retention.  A  more  practiml  -!i«* 
tinction  nuiy  be  made  by  dividing  the  condition  into  two  stages — nanielv,  itu' 
aseptic  stage  and  the  stage  of  infection;  for,  though  cystitis  and  ascending 
infection  to  the  kidneys  are  usually  regarded  as  coutplications,  they  uccnr  «o 
regularly,  and  even  inevitably,  sometimes  early,  sometimes  late  in  the  di^a'f, 
and  are  such  a  distinct  source  of  suifering  an*l  peril  to  the  individual,  that  tW 
moment  when  the  bhnhler  becomes  infected  sharply  marks  a  condition  of  laefp 
discomfort  from  one  of  extreme  gravity- 

During  the  period  Iw^fore  infiH'tion  occurs  the  symptoms  of  olntruotioD 
gradually  increase  in  severity.  In  some  cases  they  may  be  much  alleviatfJ  It 
regular  aseptic  catheteris^ation ;  in  other  cases  the  bladder  is  intojrrant  nf  in- 
strumentation. The  passage  of  an  instrument  is  followed  by  sharp  hlee<liaf 
from  the  prostate,  or  by  chills  and  urinary  fever.  In  other  cases,  C4iilicteriai- 
tion  done  under  the  most  careful  aseptic  precautions  results  speedily  in  1^ 
infection^  posterior  nretbritis,  acute  prostatitis,  epididymitis,  rarely  pr 
abscess. 

Tf  no  treatment  is  instituted,  sooner  or  later,  with  or  without  an  exciting 
cause,  complete  retention  occurs,  with  dribbling  overflow.     Under  careful  will' 
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agement  the  condition  may  leave  the  patient  but  little  worse;  he  maj  even  he 
kept  fairly  eoin  fort  able  for  years.  In  other  eases  a  negleeted  retention  may 
Icjive  the  patient  with  atony  of  the  bladder,  never  completely  recovered  from. 
A  refx^ition  of  siieli  attaeks  may  end  in  total  inability  to  urinate,  so  that  all 
the  water  must  be  drawn  with  a  callieter,  A  seriuns  danger  exists  when  a 
patient  lias  retpntir>ii  aiicl  a  greatly  disteniled  bladder.  If  the  bladder  is  emp- 
tied at  once,  the  most  serious  residts  may  follow.     (Hee  Cystitis.) 


:^ 


>?^. 


l^a.  2tf>. — Hiri^nTnopfTT  or  both  Lateral  and  Median  Lofics  of  the  Prostate.  The  Y-s^hniw 
tiiiten  by  the  rinjfitAtic  itre-thra  as  it  passes  on  either  side  of  the  median  enJargement  to  entt^r  the 
bladder  ia  well  sho^wQ.      Reduced  one  fifth.      (After  Watson.) 


It  is  at  this  time  that  the  blndder  and  prostRtic  urethra  are  most  susceptible 
to  bacterial  invasion,  and  in  many  eases  the  outbreak  of  a  sharp  cystitis  dates 
from  such  an  oeenrrenc*e,  Tliis  matter  is  so  important  that  I  venture  to  repeat 
I  in  greater  detail  the  caution  already  given  elsewhere.  To  avoid  as  far  as  pos- 
sible the  dangers  of  euiptyinjr  the  bladder  completely  when  it  is  greatly  dis- 
tended, a  part  only  of  the  accumulated  urine  may  be  drawTi  off  at  one  time. 
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The  patient  shoiikj  be  catlieterixecl  in  the  recumbent  jxwture,  and  ^IkhiM  U» 
kept  in  bed.  The  following  day  the  bladder  may  be  more  nearly  emj>tir<i  ar 
several  witlings,  and  after  several  days  eompletely  8o.  An  alternative  proeriiim. 
is  as  follows:  The  bladder  may  be  emptied  by  eatheter  at  onee  and  the  urine 
replaeed  by  a  qiiaiitity  of  borie-aeid  sobition  or  sterile  <l/J'per-<'ent  i?aU  ^olufion, 
eqnal  to  about  one  half  tbe  normal  capacity  of  the  bladder. 

Tn  some  ca.ses  of  jirostatic  bypertropby  tbe  develojnnent  of  evsliti^  i.s  |jr^<i 
nab  Jnid  may  cause  but  sligbt  additional  di.seomfort  for  a  long  jK*ri*Kl,  Vxwlvr 
careful  treatment  it  may  be  held  in  check  for  many  years.  CufikI  in  any  pmjjtr 
sense  it  never  is,  so  long  as  the  prostatic  ohstrut*tion  remains. 

Spontaneous  infection  of  the  bhulder  may  occur,  though  doubtle**^  it  i.^  rai>>. 
In  ni08t  cases  infection  is  due  to  catheterism,  A  posterior  uretbriiis  always 
ctKixists.  As  noted  under  Diseases  of  the  Bladder^  the  cystitis  of  prrwtatic 
hypertrophy  is  always  acc*>m])anic^d  sooner  or  later  by  amnioniacal  dccompriH* 
tion  of  tbe  urine.  When  this  occurs,  the  pain,  fre(picncy,  and  general  (iistrt--^^ 
become  much  more  uuirked.  (See  Cystihs.)  In  other  cases,  nolaWy  wht*n 
retention  lias  Item  relieved  by  the  catlieter,  the  cystitis  may  occur  as  an  inti-a-M! 
hemorrhagic  inflanuiiati*m,  attended  by  a  cliill,  fever,  pn»slralion,  etc*  As  ♦*!««- 
where  related,  these  patients  may  at  onee  i*ass  iuOi  a  condition  of  acute  «>p&i-v 
They  may  develop  an  acute  pyelonepliritis  or  nrtMriia,  or  a  combination  of  xh^M* 
conditions,  with  a  rapidly  fatal  termination. 

Cotnplieafions. — Acute  prostatitis,  prostatic  abscess,  acute  or  snbacatt*  epi- 
didymitis, and  seminal  vesiculitis  are  among  tbe  complications  of  eulargnl 
prostate  with  infection  of  the  hhufcier  and  prnstatic  urethra. 

Vesical  Calcidua. — An  aninioniacal  cystitis,  with  residual  urine  and  a  \*»l 
prostatic  pouch,  furnish  ideal  conditions  for  the  formation  of  phf»sphatie  calculi 
in  the  bl  a  rider.  Such  stones  may  or  may  not  produce  marked  synipfoins  of 
tbeir  own,  T^sually  tbey  do  not,  since  tbey  babitually  rest  in  the  pc»stpr<w1atir 
pouch,  and  do  not  come  in  contact  with  the  more  sensitive  trigone  and  inlemal 
urethral  orifice. 

Diagnosis  of  Prostatic  Hypertrophy. — From  what  has  preceded  it  will 
appear  that  the  diagnosis  of  enlarged  prostate  is  usually  easy.  A  reca pita hii ion 
and  a  few  words  on  difTerential  diagnosis  are  here  added.  The  mere  fact  tliat 
an  elderly  uum  presents  bimsclf  com  plaining  of  frequent  and  difficult  uriuutifHi 
leads  us  to  suspect  the  existence  of  enlarged  prostate.  It  is  rare  that  strictniY 
of  the  urethra  first  develops  late  in  life.  A  rectal  examination  will  asnally 
reveal  quite  plainly  tliat  the  gland  is  enlarged,  Fnless  there  are  already  in* 
flammafory  complications,  tbe  prostate  will  not  be  tender.  The  patient  is  tWn 
asked  to  urinate  in  the  erc>ct  posture.  If  there  is  prostatic  obstruction  tW 
stream  wdll  be  delayed  anri  the  urine  is  expelled  wiibr>ut  much  forcx*,  and  tnwar*! 
the  end  merely  dribbles  away.  If  he  has  retention,  no  urine  will  pass,  «*r  tlnTC 
will  be  more  or  leas  constant  dribbling.  The  signs  of  a  distended  bladder  will 
he  plain.  Odflly,  tlies<*  patients  are  rarely  conscious  of  the  tumor.  Tn  arrlcr 
to  determine  the  degree  of  insufficiency  and  the  uretliral  length,  the  patient 
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is  then  eatheterized.  I  prefer  a  silk  instrument  with  a  coude  beak;  if  that 
fails  to  pass,  a  large  silver  catheter  with  a  prostatic  curve.  The  manipulations  I 
should  be  made  with  aseptic  preeaii titans  and  witli  the  utmost  gentleness.  If 
the  patient's  urine  is  still  clear,  it  is  sometimes  pnssible  to  keep  him  comfort*  - 
able  for  years,  provided  there  is  no  serious  difKculty  in  the  introduction  of  f 
instruments.  If  cystitis  already  exists,  the  characters  of  the  urine  will  be,  as 
elsewhere,  deseribcHl.  When  the  residual  urine  amounts  to  no  more  than  two 
ounces,  tmce  in  twenty-four  hours  will  Ix*  often  enough  to  use  the  catheter. 
It  is  best  done  at  night,  before  going  to  bed.  If  four  ounces  of  residual  urine 
exist,  the  catheter  must  be  used  twit^  dailv  until  iuiproveuient  takes  place. 
Larger  amounts  may  require  the  use  of  the  catheter  three  or  four  tiuies  a  day. 
If  no  instrument  can  be  passed  and  palliative  measures  fail,  this  being  due, 
as  a  ride,  to  the  existence  of  .a  false  passage  produced  by  some  bungler,  the 
blatlder  may  be  aspirated  for  a  day  or  two  above  the  pubes.  Unless  pretty  rapid 
improvement  follows,  I  prefer  to  remove  the  prostate  after  a  few  daySj  the 
results  being  usually  most  sotisfnctory. 

The  searcher  and  t!ie  cystoscopc  urv  at  limes  useful  aiils  in  tlie  diagnosis 
of  enlarged  prostate,  notably  when  tlu^  middle  lol>e  and  the  base  of  the  prostate 
are  the  chief  seat  of  enlargement.  The  searcher  alone  will  usually  permit  xm 
to  feel  knobs  and  irregularities  of  contour^  and  always  to  appreciate  the  post- 
prostatic  jhuicIu  The  eystoseoj>e  may  also  give  us  valuable  iufonuation  when 
its  introduction  is  possible.  (For  the  differential  diagnosis  from  cystospasm 
and  contracture  of  the  prostatic  urethra,  see  llies^e  topics.  For  the  differen- 
tiatirm  froui  tumors  of  the  prostate,  see  the  following  section.) 

Tumors  of  the  Prostate,— New  growths  of  the  prostate  are  rare. 

Bk.xhjx  Tumoes, — A  few  cases  of  circumscribed  fibroma  of  the  prostate 
liave  been  reported.  They  form  firm,  smooth,  shur|jly  circumscribed  tuumrSj 
usually  of  rounded  form.  They  cause  no  genera!  enlargement  of  the  gland, 
and  unless  of  considerable  size  produce  no  obstructive  symptoms.  If  thev  lie 
close  beneath  the  urethral  mucous  membrane  they  may  obstruct  the  canal, 
though  not  palpable  per  rpckim.  Fuller  reports  such  a  case  in  a  patient  forty- 
five  years  of  age,  who  had  had  retention  for  some  years,  apparently  from  pros- 
tatic obstruction.  Rectal  examination  negotivc.  Perineal  sci^tion  was  made, 
and  the  finger  in  the  prostatic  urethra  revealed  a  hard  tumor  the  size  of  a 
robin's  egg  beneath  the  floor  of  the  urethra.  The  tumor  was  removed  and 
the  patient  regained  complete  control  over  the  function  of  his  bladder. 

Cysts  of  the  Phostate. — Minute  cysts  due  to  the  closure  and  retention 
of  secretion  in  the  prostatic  ducts  have  been  observed ;  they  are  usually  smallj 
and  give  no  symptoms.  Eehinoeoceus  cyst  of  the  prostate  has  been  observed. 
Cysts  due  to  unusual  siw  of  the  prostatic  utricle  have  been  mentioned  elsewhere. 

Malignant  Tumors  of  tue  Proktate.— Both  sarcoma  and  carcinoma  of 
the  prostate  occur,  the  latter  being  much  more  frequent  than  the  former. 

Sarcoma, — Round-celled  sarcoma  is  the  commonest  form ;  spindle-celled 
lymphosarcoma,  myxosarcoma,  and   angiosarcoma  have  been  observed.      The 
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disease  occurs  chiefly  in  childhood  and  early  adult  life.  It  has  been  observed 
in  infants.  The  progress  of  the  growth  is,  as  a  rule,  exceedingly  rapid.  Death 
has  occurred  in  from  three  to  six  months.  In  children,  life  is  seldom  prolonged 
more  than  a  year  after  the  appearance  of  the  symptoms.  The  tumor  may  reach 
a  considerable  size  in  a  few  weeks,  and  may  fill  the  pelvis  or  appear  in  the 
perineum  in  a  few  months.  In  children  the  growths  are  usually  soft  and 
vascular.  When  sarcoma  of  the  prostate  occurs  in  the  elderly,  its  progress  is 
apt  to  be  slower;  the  tumors  are  harder,  and  may  remain  encapsulated  for  a 
considerable  time.  Metastases  and  infection  of  the  intrapelvic  lymph  nodes  are 
either  absent,  or  occur  later  and  less  frequently  than  in  carcinomata.  The  symp- 
toms begin,  as  a  rule,  with  difficult  urination,  gradually  increasing  to  complete 
retention ;  in  many  cases  the  passage  of  a  catheter  is  impossible  and  suprapubic 
xlrainage  becomes  necessary.  A  very  few  cases  have  been  operated  upon  suc- 
cessfully in  adults. 

Carcinoma  of  the  Prostate. — Cancer  of  the  prostate  occurs  late  in  life, 
while,  as  stated,  sarcoma  usually  develops  in  children  and  young  adults.  The 
two  common  forms  of  cancer  are  adeno-carcinoma  and  medullary  carcinoma; 
a  third,  slowly  growing,  form,  analogous  to  scirrhus  of  the  breast,  was  de- 
scribed by  Fenwick.  The  two  former  types  tisually  grow  with  frightful  rapid- 
ity, while  the  latter  may  remain  small  for  many  months,  so  that  the  duration 
of  life  may  be  as  long  as  three  years. 

While  in  the  majority  of  cases  the  entire  gland  is  soon  involved,  tc^ether 
with  the  prostatic  urethra,  the  bladder,  rectum,  and  seminal  vesicles,  yet  the 
disease  may  run  its  course  until  death,  including  the  formation  of  extensive 
secondary  deposits  in  the  pelvic  and  inguinal  lymph  nodes,  together  with 
metastatic  tumors  in  the  bones  and  other  organs,  without  involving  the  entire 
gland.     The  original  tumor  may  remain  small,  and  even  pass  unrecognized. 

The  Symptoms  of  Carcinoma  of  the  Prostate. — Owing  to  the  fact  that 
cancer  of  the  prostate  occurs  chiefly  in  elderly  men,  w^ho  are  or  might  be  suf- 
fering from  enlarged  prostate,  and  that  the  early  symptoms  of  both  conditions 
are  similar,  prostatic  cancer  often  remains  unsuspected  until  the  disease  is  far 
advanced.  Just  how  often  cancer  dev^elops  in  the  hypertrophied  gland  and 
what  causal. relation,  if  any,  exists  between  hypertrophy  and  cancer,  is  still  not 
definitely  known.  The  early  symptoms  are  usually  those  of  prostatic  obstruc- 
tion, with  this  rather  characteristic  distinction  that,  whereas  in  simple  pros- 
tatic enlargement,  frequent  and  difficult  urination  are  the  symptoms  which 
attract  the  patients'  attention,  in  cancer  pain  is  an  early  and  marked  symptom, 
which  often  precedes  all  others.  At  first  the  pain  is  felt  only  during  urination, 
but  soon  becomes  continuous  and  severe.  It  is  referred  to' the  prostate,  rectum, 
sacrum,  and  loins.  It  radiates  into  the  genitals  and  thighs.  Urination  and 
defecation  are  accompanied  by  severe  paroxysms  of  pain.  Pain  in  the  course  of 
both  sciatic  nerves  is  not  uncommon,  and  is  considered  a  suggestive  symptom. 
As  stated,  there  are  other  cases  in  which  the  prostatic  tumor  causes  no  ob- 
structive symptoms,   and  where  the  metastases  and  enlargement  of  regional 
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lymph  nodes  create  the  first  suspicion  of  cancer.  In  addition  to  pain,  hema- 
mturia  is  an  early  symptoiu  in  a  inoderate  number  of  cases.  It  is  usually  slight, 
and  occurs  duriii^j  or  at  the  end  of  urination.  Later  in  the  disease,  when  the 
tninor  has  invaded  tlie  bladder  and  presents  large  ulcerated  and  necrotic  sur- 
faces, henuituria  is  oflen  profuse.  The  cystitis  which  develops  becomes  more 
and  more  severe,  and  lakes  on  toward  the  end  a  putrid  and  tjiingrenouB  eharactcr. 

»The  progress  of  fhe  disease  is  usually  very  ra|nd.  Life  is  rarely  prolonged 
more  than  a  year  after  the  apjiearance  of  symptoms.  The  entire  pelvis  may 
lie  blocked  by  cancerous  uuisses  in  a  few  months.  The  patient  rapidly  siuka 
under  pain,  sej^sis,  eanceroiis  caehexia,  etc. 

Diafjnosis  of  Prottlailc  Carcinoma, — It  is  rare  tliat  a  diagnosis  of  prostatic 

cancer  can  he  made  so  early  as  to  afford  auy  hojK*  nf  a  radical  cure.      If  the 

gland    is  diflfusely  invaded   it  may   ftrl   precisely   like  an  nnliiiary   glandular 

hypertrophy,   and  by   the   time  the  surgeon  lias  realized   from   observing  the 

extraordinary  rapi<iity  of  the  growth  tliat  he  has  to  deal  with  malignant  dis- 

Lease  a  radical  operalirm  is  out  of  the  question.     When  well  advanced,  rectal 

laxaniination  will  reveal  a  large,  hard,  knnhby  mass^  forming  a  solid  infiltration 

Pbf  the  indvic  floor  and  projecting  into  the  rectum.     The  anterior  wall  of  the 

gilt  may  also  be  infiltrated  or  ulcerated.     The  infiltration  may  also  involve  the 

bladder  at  a  rather  early  date.     The  present  of  enlarged,  hard  inguinal  and 

iliac  giaufls  will  verify  the  diagnosis.     When  the  tmunr  begins  as  a  nodule  in 

■  one  lateral   lobe,   rectal   touch   will   reveal    a   hard   lUMJule   in   one  half  of   the 

prostate,  not  neeessarily  of  great  size.     These  are  tlie  eases  where  mritastases 

iin  the  Ixmes  may  be  the  first  signs  <>f  serious  illnesSj  since  the  tumor  of  the 
prostate  does  not  of  nec(\ssity  prodiice  obstructive  symptoms.  The  diagnosis, 
as  in  the  former  group  of  cases,  can  rarely  be  made  early  enough  to  permit 
an  operative  cure.  Cancer  of  the  bladder  may  be  tlistinguished  from  that  of 
the  prostate  by  tlie  use  of  the  cystosco|X',  rarely  capable  of  introduction  in  the 
latter  condition,  and  !>y  feeling  the  normal  prostate  in  a  case  presenting  the 
aymptonis  of  bladder  tumor. 


CHAPTER   XXXII 
THE  URETHRA 

ANATOMY   OF  THE   XJRETHRA 

Such  details  of  the  anatomy  of  the  penis  as  are  of  practical  interest  to  the 
surgeon  will  be  spoken  of  under  appropriate  headings.  The  anatomy  of  the 
urethra  is  of  great  practical  interest,  and  will  receive  here  separate  attention. 
The  details  are  partly  adapted  from  Merkel.  Though  the  urethra  is  a  continu- 
ous canal,  it  is  usually  divided  for  purposes  of  description  into  three,  some- 
times into  four,  parts — namely:  (1)  Pars  cavernosa;  (2)  pars  membranacea; 
(3)  pars  prostatica.  The  proximal  portion  of  the  pars  cavernosa  may  be  dis- 
tinguished as  a  fourth  portion — pars  bulbosa. 

From  a  pathological  and  eminently  practical  point  of  view,  the  urethra 
may  also  be  divided  into  an  anterior  and  a  posterior  portion — i.  e.,  the  parts 
lying  anterior  and  posterior  to  the  compressor  urethrae  muscle,  respectively. 
The  length  of  the  urethra  is  variable,  and  depends  upon  the  length  of  the 
penis,  as  well  as  upon  the  condition  of  that  organ,  whether  flaccid  or  erect. 
In  the  latter  condition  the  penis  is  rarely  subjected  to  instrumentation  at  the 
hands  of  the  surgeon,  so  that  the  increased  length  of  the  urethra  produced  by 
erection  may  be  here  disregarded.  It  is,  however,  noteworthy  that  during  erec- 
tion the  meatus  gapes  slightly,  and  thus  affords  an  easy  entrance  for  pathogenic 
organisms.  The  individual  variations  in  the  length  of  the  penis  cause  the 
urethra  to  vary  in  length,  in  different  cases,  from  14  to  25  cm.  (Sappey).  The 
average  length,  according  to  Merkel,  measured  in  frozen  or  formalized  sub- 
jects, was  17.5  cm.,  a  little  less  than  7  inches.  About  0.5  cm.  may  be  added 
to  allow  for  the  shrinkage  occurring  after  death,  due  to  the  absence  of  blood 
in  the  erectile  structures.  Instruments  for  introduction  into  the  bladder  are 
usually  given  a  length  of  from  24  to  36  cm.  The  length  of  the  several  portions 
of  the  urethra  is  as  follows :  Prostatic  portion,  2  to  3  cm. ;  the  membranous  por- 
tion has  an  average  length  of  1  cm. ;  the  cavernous  portion  about  14  cm. 

The  Caliber  of  the  Tlrethra. — The  caliber  of  the  urethra  is  a  matter  of  great 
interest  to  surgeons,  and  one  which  has  in  times  past  given  rise  to  much  con- 
troversy. Like  other  mucous  canals,  its  walls  are  in  contact  unless  distended 
by  some  foreign  body.  Upon  section  the  canal  has  the  form  of  a  slit.  In  tlio 
prostatic  portion  half-moon  shaped,  and  convex  forward  on  account  of  the 
projection  of  tlie  verumontanum  from  the  floor  of  the  canal.  In  the  mem- 
branous portion  it  is  star-shaped.  In  the  cavernous  portion  the  urethra  forms 
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a  transverse  slit,  whieli  changes  in  the  glans  penin  to  a  vertical  slit  The 
physiological  distention  of  the  canal  by  the  passage  of  the  urinary  stream  does 
not  exceed  6  to  7  mm.  The  urethra  is,  however,  cajiablc  of  uiiieli  greater  dia- 
tention  than  this.  The  oljservations 
of  the  late  Fessenden  N.  Otia  were 
of  the  greatest  value  in  this  connec- 
tion, and  it  w^as  t!i rough  t!ic  results 
of  hii=t  work  that  the  o]x*ration  of 
litlmlapaxy,  as  practiced  by  Henry 
J.  Bigelow,  was  rendered  possible. 
Otis  demonstrated  that  the  adidt  iire- 
thra  \vas  capable  of  Ix^ing  dislenrh^d 
to  a  circumference  of  at  least  ;]0  of 
the  Freneli  scale,  and  further,  that 
the  size  and  tlistensibility  nf  the  in- 
dividual urethra  bore  a  definite  re- 
lation to  tlic  c i re u  11 1  fen  lice  of  the 
flaccid  pmis.  To  quote  from  Otis: 
He  found,  *'  that  wlien  the  circum- 
ference of  the  tla<*f*id  jicmis  was  3 
inches,  the  circumference  of  the  ure- 
thral canal  was  found  to  be  at  least 
30  of  the  French  scale.  When  it 
was  3^  inches,  the  urethra  had  a 
capacity  of  32.  When  it  was  3|, 
the  capacity  w^onld  be  34;  3f  inches 
=  36 ;  4  inches  =  38.  When  it  was 
4 J  to  4|  inches  in  circumference, 
the  capacity  of  the  urethra  would 
equal  40  or  more.  In  evers'  case 
the  urethral  caliber  w^as  over  rather 
than  under  the  fignres  above  given. 
In  a  considerable  majority  cfintr ac- 
tion of  the  meatus  (eitlicr  congeni- 
tal or  from  previons  inflammatory 
changes)  was  present,  and  in  these 
eases  the  nieasurements  were  made 
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with  the  uretlirameterj  or  after  di-  mive  &/ nariaUsr  fossa*'   —       

Vision  of  the  contraction."  ^     /     «™ 

t  lAi  i_   -i.   •  .    •      ii     i.  r\i.'  •         Fin.  211. — The  Mai-e  iraETHRA,  wmt  tijk  fViRm^fiA 

Although  it  IS  certain  that  Utiss  CAVEnNosAPFTiiK  Pt:vr«,  tue  Hiijio-tnoHHAT. 

rule  IS  not  mathematically  correct,  ninghum.  lifter  Sobotta.) 

and,  as  will  be  learned,  exceptions 

mu8t  be  taken  to  it  as  to  certain  parts  of  the  canal,  yet  as  a  practical  working  rule 

for  the  surgeon  it  13  of  great  value,  notably  iu  cases  of  stricture  of  the  urethra. 


634 


THE   URETHRA 


Not  all  portions  of  the  urethra  are  eqiiallj  distensible.  Some  part^  distend 
readily,  others  offer  great  resistance  to  distention.  This  depends  not  uprm  the 
urethra  itself,  but  upon  Hiirmnnrling  struetiires.  Thus  the  meatus  Hrimirius  u 
often  quite  narrow  and  no^dis^e^i^ihleJ  being  surrounded  by  a  dense  ihnm 
ring.  It  is  quite  safe  to  assume  that  any  instrument  which  passi?s  tl»c  tueatw 
will  go  through  the  rest  of  the  canal  without  difKcuIty,  if  it  be  nomiah  Inune^ 
diatoly  behind  the  meatus  is  tlie  fossa  navicular's.  Upon  median  seetioti  rhe 
fossa  npj>ears  very  wide,  hecatise  the  meatus  is  a  wide,  vcrtieul  sliL  Tbt*  ffivsa 
extends  inward  heneatli  the  ]>oint  of  the  eorpora  cavernosa,  wlicre  Ibe  cauul 
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Fio.  212- — Mei>ian  Section  THRouGif  the  Urethha  Showing  it?*  Widcb  akd  NAWBoirfu  fmii 
Nattirat    size.     A.  tTrinRTV    hlmlrifr.     B.  Rpctum.     C.  CoUiruhis    seminaUs.     D    H'l'i 
corpiihi  sponglosun].     E.  Mpiiibranoiis   urethra.     F.   Biilbous  portion   of  the   tirethm 
known  ai%  the  fo&sa  of  the  bulb.     G.  Pnepiibic  curve.     //.  Syiuphysis  pubis.     (After  !!►  i» 

continues  backward  of  a  uniform  caliber  throughout  the  pars  C-avemosa  « 
spon^  portion  (see  Fig.  213).  Very  commonly  there  is  a  marked  diminiitioo 
in  the  distensibility  at  the  peno-serotal  angle^  in  average  cases  about  3|  mcke* 
from  the  meatus.  Absent  in  some  cases,  this  narrowing  may  be  present  in 
others  to  a  recf>gnizable  extent  without  pathological  lesion. 

The  Biilbous  Portion.^ — The  bulbous  portion  shows  a  distinct  enlargeiacfit 
just  in  front  of  the  opening  in  the  triangular  ligament  (Sinus  bulbi,  Thoiapon; 
Fossa  bulhi,  Ilyrll).  As  elsewhere  nnted,  this  dilatation  is  most  nuirktMl  in 
flabby  and  elderly  men.     This  portion  of  the  canal  and  its  junction  with  tl» 
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pxt  or  membranous  portiun  is  the  most  frequent  site  of  U^lii,  narrow  stricture, 
toiififh  Dot  the  most  frequent  site  of  strictures  of  wide  caliber.     (See  Stricture 

Urethra.) 

The  MembraBOHS  Portion. — The  meuibranous  portion  is  one  of  tlie  less  dis- 
ILsible  part.s  <if  tlu-  ciiuaL     Where  the  urethra  juisses  tbrough  the  anterior  layer 

the  triangular  ligauient  it  is  surrounded  bj  a  dense  layer  of  iibrous  tissue. 
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L  213. — Median  Sectton  of  the  Ante- 
rior Exthkmity  ok  the  Penis,     (l)  Cor-       FiQ.  214. — Transverse  Section  of  the  Shaft  of 
fnisca*'ertio;?iini  f>enirt.     (2)  riuceiitwhieh  thk    Pknis,    Showino    the    BLOoti^VEftSELS    and 

fth«"  same  tiqurs  to  a  ^Kiiiit,     (3)  Corf  jus  Other  Structtures.     (Aft  or  WooLsey.) 

«aveniofBiii»i  urrUirisB.  (4)  Mttliaii  Hf  ptum 
^ihesame.  (5)  Corf hjs  cavernoi^um  plan- 
ndis.     (6)  Urethra,     (7>  Fowia  novictjlurb.        ^j  ,  i  .i     .  .i  • 

^8>  Vrtioits  plexus  of  the  (Jtjrsum  pi'ois.       llcncc,    sounos    and    catheters    pass    this 

(9)   Venous  plexus  tjf  the  urethral  furrow.  •     .  *.i  . vii?       i*  ♦r        r 

00)  Skin,    on  Prepuce.    fi2>  skiu  of      I>*>*"t.    witii    some    difhcultv,    if    iii    very 
fir'Tic-rllo  ^"''*"'"^f^*'*'P'"'^f*"^^-   ^^^'      large  size.     As  elsewhere  stnh^i\,  in  cases 

of  marked  enlargement  or  relaxation  of 

bulbous   portion,    instruments   will   often    catch    against    tliis   fihnius    dia- 

agm.     It  may  require  not  a  little  nice  dexterity  to  lift  the  point  of  the 

trunient  over  the  obstruction  and  cause  it  to  engage  in  the  propter  ehauneh 

ly  practice  will  enat^Ie  the  operator  to  overcouie   tbt*  lihstacle   rea<lily   and 

ptbout  damage  to  the  urethra.    Wlien  intn^lucing  a  metal  instrument  it  should 

&  borne  in  mind  tluit  the  sound  is  a  lever  of  th«^  first  order,  the  long  arui  of 

'iich  is  in  the  surgeon's  hand,  and  that  force  applied  to  this  arm  is  greatly 

Hgnified  in  the  sliort  arm  or  beak  of  the  sound.     The  utmost  gentleness  must 

erefore  be  used  at  this  point.     If  the  instrument  eatelies,  it  may  be  witlitlrawn 

little  and  again  advanced  ;  or  the  whole  sound  may  Ik:*  lift^^I   towarxl  the 

ibes,  or  a  finger  on  the  perineum  or  in  the  rectum  may  lie  used  to  lift  tlie  benk 

ter  the  obstruction.     In  rough,  careless  hands,  false  passages  are  easily  made 

this  point. 

The  Prostatic  Portion.-^The  prostatic  portion  is  again  wider  and  much  more 

idily  distended,     Tt  is  spindle-shaped  on  median  section  (s^^e  Fig.  213). 

Thi  iBtemal  Frethral  Orifice. — The  internal  urethral  orifice  or  bladder  end 

the  urethra  appears  to  l>e  quite  narrow,  but,  as  a  matter  of  fact,  is  readily 

lated  wdieji  not  surrounded  by  inflammatory  tissue,  and  may  be  stretched  on 

living  subject  so  as  to  admit  the  forefinger  w^ithout  tearing  the  mucous 

^ibrane. 


m 


636 


THK   TTRETHHA 


Position  and  Curvature  of  the  Urethra, — The  position  and  curiratiire  af  the 
urethra  are  ako  of  great  consequence  from  a  surgical  point  of  view;  more 
iiiijmrtaiit,  iiulecd,  than  tlic^  ealilM^r  of  the  ranal.  This  is  not  true  of  the  in^\v 
uuAnlv  peiitlu lulls  porduii  cuiitaincHl  in  the  penis.  It  is  therefore  custoinm 
to  distinguish  two  portions  of  tlie  iiretlira — a  pars  pendulaj  pars  mahdii,  or 
niovahle  portion,  and  a  iHirs  jLm^  or  tixed  portion*  Tlie  beginning  of  the  tixe^l 
p(»rtion  is  iit  the  point  where  the  suspiensory  ligament  of  the  penis  is  altA<*M 
to  the  dorsal  nspeet  of  the  corpora  cavernosa  penis,  thereby  Itniiting  the  uMr 
ity  of  tlie  organ.  **  Wliilc  the  surgeon  is  absolutelv  fi'CMC  in  pistnring  the  mov- 
alile  part,  tliis  frepd<mi  ceases  at  the  k*ginning  of  the  tixed  portion,  aihl  \wtv 
begin  tlit*  rlitHcnhies  uf  eatheterization ;  heyund  this  point  lit*  the  placi*s  wfj^rt- 
an  iinskillfnl  liiind  may  do  nntnUl  damage,  and  where  an  imluclcy  blow  or  fall 
niny  eause  serious  injury  to  the  iirethra.     It  is  always  to  be  borne  in  miad 
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Fifi.  21  ■'j. — Din-T^iNt:  Dfaciraw  of  the  Citrved  Portion  or  the  Urethra,  Showitco  TmE  DufTA^ct* 

FROM  AND  THE  HKJ.ATlONrt  OF  THE  DlFrKKKlVT  PaRTS  TO  THE  BTHPHYaiS,       (Wool^ey,  ftft«rT«tytl 

that  the  fixed  portion  lies  exactly  in  the  median  line,  and  that  in  conse<pipm^ 
an  instrument  must  ailvancL^  in  this  plane  also.  The  enrvatnre  of  tlie  fix<^ 
portion  of  ihe  nrethra  iy  determineil  by  the  relation  of  the  canal  to  the  skeU-luu, 
to  the  urogenital  diaphragm,  and  to  the  prostate*  When  the  penis  ia  flaccid, 
two  curves  exist — a  prepid)ic  curve  and  a  suhpubio  curve;  the  former  bi?lo(D£i 
to  the  movable  portion  and  is  of  no  practical  interest,  the  latter  to  the  fixed 
portion  and  is  of  great  practical  consequence*  Together  these  cnrves  form  i 
letter  S  ■ '  (ilerkel). 

While  it  is  customary  to  speak  of  the  entire  subpubic  curve  as  fixtnl,  yot 
this  is  only  strictly  true  of  one  portion  of  it — namely,  the  meuibranous  uretlirt 
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as  It  passes  through  the  triangular  ligament.  By  the  exerciae  of  a  certain 
amount  of  force  the  position  of  nil  hot  this  jiortion  may  he  considerahly  modi- 
fit'd,  and  tlje  oim^ature  even  ohlitenited.  It  is  thus  posiiiihlo  to  inlroduce  a 
straight  instrument  into  the  hludder,  truly  with  some  ditlicuUy  and  hy  the  use 
of  a  certain  degree  of  pressure.  Such  instruments  are  introduced  during  the 
evacuation  of  stone  fragments  in  the  operation  of  litliolapaxy  and  in  viewing 
llie  posterior  urethra  through  a  straight  endoscopic  tuhe. 

The  MeMbranous  Urethra.— The  njctuliranous  urethra  lies,  on  the  average, 
a  distance  of  15  mm,  from  the  lower  lM>nh*r  of  tlie  puhic  symphysis.     Tlje  en- 
tire fixed  portion  deseriht's  a  curve  eoupuvt'  forward  and  upward,  whose  radius 
is  25  mm*     Various  authors  place  the  limits  of  tlje  diameter  uf  the  circle  be* 
tween  3|  and  4f  inches.     The  cliord  of  tlie  art'  deseril»ed  hy  tht^  tixed  portit»n 
is  2^  to  2^   inches  in  lengtli.      The  curve  is  sharper  in  small,   thin  men  and 
Ifjnger  and  flatter  in  large,  stout  men.     The  curvature  of  t!ie  prostatic  p4irtion 
of  the  urethra  is  more  or  less  modified  by  the  condition  of  other  intra|>elvic 
strnetures.     When  the  rectum  is  distended,  the  prostate  and  u  ret  lira  are  pushed 
fcirward  and  the  uretliral  curve  htromcs  sharper.      If  tlu^  recto-vesical   pouch 
C5<»ntains  distended  coils  of  small  intestine,  tlie  hladder  heing  empty  or  moik^r- 
ia^tely  full,  a  similar  effect  is  produced.     If  the  rectum  is  empty  and  the  hladder 
^Sistended,  the  prostate  and  urethra  are  j)ressed  downward  and  backward;  the 
^i^urvatnre  of  the  urethra  is  tlattened. 

It  is  important  to  bear  in  mind  the  influence  of  age  upon  the  urethral  curve. 
^\S*e  have  already  descrilu'd  the  changes  during  advanced  life  in  tlie  curvature 
^^ml  length  of  the  prostatic  urethra,  tlie  result  of  ]irostatic  hypertrophy.  In 
^■rxiule  children  the  curve  is  much  sharper,  and  wIh'u  it  becomes  necessary 
^o  introduce  a  metal  instrument  into  tlie  l>ladder  of  a  male  infant,  a  spt*c*ial 
^^iirve  is  essential  in  order  to  avoid  undue  violence.  (See  Fig.  11*0,  illus- 
^•iratiug  the  proper  curve  nf  a  sountl,  catheter,  searcher,  or  litla»trite  for  male 
^C^hildren,) 

The  Hiicons  Membrane  of  the  Urethra* — The  mucous  membrane  of  the  ure- 
thra is  smooth,  and  of  a  rosy-red  or  bright  salmon  color,  notably  in  the  fossa 
'^avicularis.  Through  the  endoscope  it  is  sometimes  possible  to  distinguish 
^wo  less  vasctilarj  narrow,  longitudinal  streaks  upon  the  riK>f  and  ftuov  res|XH> 
^ively.  In  the  pars  eaverntisa,  spongy  portion,  the  mucous  meiubrane  is  ar- 
ranged in  finer  and  coarser  folds,  the  former  arranged  in  a  network,  tla^  latter 
ionning  longitudinal  ridges  and  furrows.  One  or  two  especially  [iromim-ut 
folds  are  nsually  to  be  seen  upon  the  dorsal  wall.  The  orifices  of  the  urethral 
lacunie  (iforgagnii)  are  visible,  like  needle  punctures,  ending  in  little  blind 
pocket;?.  They  are  arranged  in  longitudinal  rows  (see  Fig.  511 ),  and  are  most 
numerous  ahmg  the  dorsal  median  line.  Some  are  found  along  the  floor  and 
others  in  each  lateral  angle  of  the  urethral  slit.  They  are  present  as  far  back 
as  the  peno-scrotal  curve,  seltlom  farther.  They  all  mn  backward  obliquely 
toward  the  root  of  the  pjenis,  are  a  frequent  seat  of  clironic  gon^trrliea.  and  may 
engage  the  jxjint  of  a  fine  filift^rm;  therefore,  when  introducing  such  an  in- 
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strument,  one  should  try  to  keep  along  the  floor  of  the  spongy  portion,  where 
they  are  less  numerous.  Anteriorly  in  the  roof  of  the  fossa  navicularis  is  the 
lacuna  magna,  distant  one  half  to  one  inch  from  the  meatus.  It  is  nearly  cov- 
ered by  a  valvelike  fold  of  mucous  membrane — the  valvule  of  Guerin,  The 
lacuna  is  large  enough  to  catch  the  tip  of  a  small  instrument.  Along  the 
entire  length  of  the  urethra  there  are  found  scattered  glands — Littres  glands'^ 
they  are  of  simple  structure  and  too  small  to  be  visible  to  the  naked  eye.  In 
the  floor  of  the  anterior  part  of  the  bulbous  urethra  the  ducts  of  Cowpers  glands 
emerge  side  by  side;  the  openings  are  large  enough  to  admit  a  bristle.  The 
glands  themselves  lie  between  the  layers  of  the  triangular  ligament  on  either 
side  of  the  membranous  urethra,  embedded  among  the  fibers  of  the  compressor 
urethrce  muscle,  and  close  behind  the  bulb.  The  glands  are  as  large  as  peas,  and 
are  one  fifth  of  an  inch  apart.  Their  ducts  are  rather  long — i  to  6  cm. ;  they 
run  forward  in  the  cavernous  tissue  of  the  bulb,  and  empty  after  penetrating 
the  mucosa,  as  above  described. 

The  finer  structure  of  the  mucous  membrane  of  the  urethra  is  of  no  great 
practical  interest  to  the  surgeon;  suffice  it  to  say  that  at  the  meatus  and  in 
the  navicular  fossa,  the  characters  of  flat,  cutaneous,  stratified  epithelium  are 
preserved,  merging  gradually  into  cylindrical  epithelium  as  the  end  of  the  fossa 
is  approached — at  first  simple,  farther  back  stratified.  In  the  prostatic  urethra 
the  epithelium  comes  to  resemble  more  nearly  the  epithelium  of  the  bladder 
wall. 

CONGENITAL  DEFECTS  OF  THE  URETHRA 

Entire  absence  of  the  urethra,  the  penis  being  present,  has  been  observed 
in  a  few  cases,  but  is  exceedingly  rare.  Partial  absence  or  closure  of  the  canal 
at  some  particular  point  is  fairly  common.  The  most  frequent  point  of  closure 
is  at  the  external  meatus.  Usually  the  meatus  is  covered  by  a  thin  membranous 
pellicle,  caused  to  bulge  from  the  pressure  of  retained  urine.  In  many  in- 
stances such  a  closure  is  ruptured  before  birth;  in  others  it  may  readily  he 
punctured  with  the  point  of  a  knife  or  a  probe.  In  more  marked  cases  the 
urethra  may  be  absent  in  the  glans  penis  merely,  or  throughout  any  part  of 
the  cavernous  portion.  In  some  cases  atresia  of  the  internal  orifice  of  the  ure- 
thra may  exist,  or  such  atresia  may  involve  a  considerable  part  of  the  prostatic 
or  membranous  urethra.  These  deformities  are  often  combined  with  atresia 
of  the  rectum,  or  with  a  fistulous  communication  between  the  rectum  and  the 
bladder.  Such  children  may  be  born  dead.  In  a  recent  case,  observed  in  the 
anatomical  laboratory  of  the  Columbia  ITuiversity,  the  fetus  had  a  congenital 
atresia  of  the  membranous  urethra,  extending  a  short  distance  into  the  cavern- 
ous portion.  The  back  pressure  had  produced  marked  double  hydronephn^^is, 
dilatation  of  the  ureters,  and  great  dilatation,  with  final  rupture  of  the  urinarv 
bladder.  Other  deformities  existed — spina  bifida,  clubbed  hands  and  feet.  The 
child  had  lived  a  nimiber  of  hours  after  birth.  Labor  occurred  at  the  end  of 
seven  months.     In  some  of  these  cases  intra-uterine  death  and  abortion  have 
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©eeiirred  at  from  six  to  ei^ht  months,  froni  interference  with  the  fetal  circula- 
tion bv  tlie  distended  hUidder. 
■       Cases  have  heen  ohserveil   in   whieli   the  rupture  trxik  place  through  the 
uracil  us.      The  ehiki,  a,s.sinuiiig  that   it  survives,   would   then   be  horn   with  a 
nrachus  fistula.     The  diagiujsis  uf  these  variuus  eunditious  is  not  difheult.     If 
tlie  child  is  bom  alive,  distention  of  the  abdomen  and  absence  of  urination 
■prould  at  onee  attract  attention.     The  child  would  exhibit  signs  of  pain  and 
^t^i^ieomfort,  would  crj  continually,  and  if  not  relieved  by  surgical  means  would 
.     six^edilv  die, 

H  Congenital  Stricture  of  the  Urethra. — Congenital  narrowing  of  the  urethra 
^xnay  occur  at  auy  |Kiiut  of  tlie  caual.  The  coiiinu:>ncst  sites,  in  the  ordt^r  of 
mention,  are  ( 1  )  the  external  meatus,  (2)  the  anterior  limit  of  tlie  fossa  navi- 
cnlaris,  and  (3)  tlie  membranous  urethra  (Keyes),  In  some  of  the  cases 
endenees  of  urinary  obstruction  are  present  soon  after  birth;  in  others  the 
symptoms  develop  during  childhood  ;  in  others,  not  until  mauliCH3d,  or  only  indi- 
rectly  when  the  individual  acquires  a  gonorrhea  which  runs  an  unusually  pro- 
tracted course,  healing  being  prevented  by  mechanical  interference  with  the 
proper  drainage  of  the  eanab  As  stated,  the  nujst  cruumon  site  of  congenital 
stricture  is  the  meatus  urinarins.  The  orifice  may  be  so  small  as  to  seriously 
interfere  with  urination  and  require  immediate  attention.  In  other  cases  the 
child  will  grow  to  be  five  or  six  years  old  before  symptoms  occur.  These  will 
consist  of  frcipicnt  urination,  general  irritability,  and  other  nervous  disturb- 
ances. The  condition  is  readily  recognized  by  the  attempt  to  introduce  a  sound 
into  the  uretlira,  and  by  observing  that  the  urinary  stream  is  small.  F.  N. 
Otis  called  attention  to  the  fact  that  a  very  narrow  meatus  might  produce 
marked  disturbances  in  urination  and  a  spasmodic  contraction  of  the  eorapressor 
urpthne  muscle- — a  inte  spasmodic  sfricfure.  My  own  experience  entirely  agrees 
^ith  his  views.  I  have  seen  numerous  cases  diagnosticated  as  tight  stricture 
of  »l»e  membranous  urethra^  completely  cured  by  division  of  the  meatus. 

Congenital  Dwerticnlum  of  the  TTrethra, — A  rare  condition.  The  diverticu- 
lniu  iilvvays  occurs  on  the  thnir  of  the  canal,  usually  near  the  ghms,  sometimes 
farther  back.  The  size  varies  from  that  of  a  si  nail  grape  to  that  of  a  hen's 
egg.  These  diverticula  may  cause  sliglit  or  serious  symptoms.  During  urina- 
tion the  sac  is  distended,  and  forms  a  tense,  rounded  swelling,  which  the  patient 
Jiiust  empty  by  external  pressure.  In  some  eases  a  stricture  may  exist  in  front 
of  the  sac  and  cause  serious  obstructive  sjmptonis.  The  diagnosis  is  plain 
^  from  the  Idstory,  and  upon  watching  the  patient  urinate. 
I  Double  Uretlira. — A  rare  congenital  nialformatiom     In  these  cases  a  groove 

B^ists  upon  the  dorsum  of  tlie  penis,  usually  jtist  behind  the  glans.  The  groove 
^Beads  backward  to  tlie  orifice  of  a  small  mucous  canal,  which  may  end  as  a  blind 
^Boc  near  the  root  of  the  penis,  or  somewhere  in  tiie  course  of  the  normal  urethra, 
Hbr  in  rare  cases  enter  the  bladder.  The  diagnosis  is  to  be  made  by  the  intro- 
duction of  a  small  sound  or  a  probe.  It  is  possible  to  acquire  a  gonorrhea  in 
inch  a  supernumerary  urctlira. 
m 
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Epispadias  and  Hypospadias, — By  the  names  epispadias  and  h jpo8p«diai  an» 

desigrnaed  tlmse  i'<iii^a:*iiitijl  deforiiiities  of  tlie  iiretlira  in  wljieh  tiie  caml  faili 
to  unite  in  the  middle  line  more  or  less  eonipletelv,  and  thus  leaves  an  njwi 
furrow  on  the  dorsal  (ejiispudias)  or  upon  the  ventral  surface  ( hyposj>a(liai| 
of  the  penis  instead  of  the  normal  uretliral  tnlio. 

Normally,  at  a  rather  early  ^Hrriod  of  emhryonie  life  the  pain*d  structumtif 
either  side  are  fnsed  together  dorsad  and  ventrad,  to  form  a  closet!  channt-J-^W 

iirethra.  If  the  «l«»r>al  iV 
sion  fails,  ep5spadi«s  i^  tk 
result ;  if  the  ventral,  hy|ip^ 
padias.  This  fusion  tiur 
in  ally  occurs  b<*fore  the  r»*r- 
pora  cavernosa  have  rl^W 
in,  dorsail  to  the  wrpthnu 
to  unite  in  the  niidille  hue* 
(Vnsequently,  if  dorsal  fa- 
Sinn  of  the  halv(»s  i\{  th«» 
urethra  faihs,  a  deep,  open 
«:roove  rein  a  ins  lietween  tie 
separated  e<>rpora  e:> 
The  deform ily  is  r\ . 
I)y  Thiersch,  hriefly,  a^  fol- 
lows: Epispadias,  with  nf 
without  exstr^-iphy  »»f  tl* 
hhidder,  occurs  as  the  rwih 
of  an  early  sepan4ti<»n  ^4 
the  cloaca  into  the  iincrm- 
tal  sinus  and  the  anal  opening  hefore  tlie  mesial  union  of  the  |Kdvis,  A.^  t 
consequence,  the  corpora  cavernosa  ]K*nis  have  not  yet  united  into  the  p!n\U\ 
tuhercle,  and  the  nrf>geiiital  siuns  comes  to  lie  upon  the  dorsal  aspect  of  ?lir 
erectile  hodies,  whi*'h  ouly  unifi*  hiter.  Under  these  eirenmstances  the  urrthri 
remains  cleft,  and  if  the  cleft  involves  all  the  structures  of  tlie  abdominal  wJL 
the  hhidder  also  remains  ojh'ii  m  front  (cxstro]»hy  of  the  bladder )•  Wljrtj 
combiutHl  with  exstrophy,  tlie  ]>enis  is  im|K*rfectly  dcvelopetl,  small,  aod  re- 
tracted close  to  the  symphysis.  The  urethra  is  repres4*nted  by  a  deep  iland 
furrow,  lined  with  more  or  less  pc:*rfect  uuieons  memhrane.  The  prepiut*  if 
represented  by  a  loose  hunch  of  skin  l>eueath  the  nearly  bifid  glans^  li»  thp 
much  rarer  incomplete  cases  the  cleft  may  lie  confined  to  the  glans  or  tii  lif 
|>enile  urethra.  There  is  frefpienfly  an  incomplete  development  of  the  Ti*si^ 
sphincter  and  iueontiuence  of  nriuc.  The  urethra  may  be  so  wide  tint  i 
finger  can  he  introduced  into  ihp  bladder.  The  symphysis  may  i»r  miiy  not 
be  united.     The  bladder  may  tn*  bcruiated  without  exstrophy. 

Symptoms  PitoirucKo  by    Kpist'aiuas. — The  most   annoying,  and  a  irn 
common,  symptom  is  incontinence  of  urine,  complete  or  partial.     The  th^f^^nuh 
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il?o  involves  impolcnim  gpnrrandu  and  nearly  iilway^  impoifJiiia  co'umfi     The 
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Hypospadias. — iltich  the  iimst  coiinnoii  defornuty  of  tlie  iiretlira  is  in- 
complete union  uloii^  its  ventral  surface — liypospiidias.  Tlie  urine  tfien  eseajjea 
tlirongh  the  almoniiul  opening.  In  nil  eases  the  defect  is  eoiitined  to  that  ])nr- 
tion  of  the  uretlira  in  front  of  the  triangular  ligament,  so  that  the  spliiiieter 
ine<4ianii^m  is  not  interfered  with,  and  these  patients  have  normal  control  over 
the  hliidclf^r.  The  deformity  is  to  some  extent  hereditary,  several  examples 
having  hfH;'n  ohserved  in  tlie  same  family.  The  defnrmily  exists  in  three  de- 
grees; fl)  (Jlandnlar  or  hahinitic  hypospadias;  (2)  jwno-scrotal  or  penile 
hypospadias;  ('A)  serotal,  or  perineoscrotal,  or  |X'rineal  hyjKtspudias, 

1.  (rJanditlar  Hifpospmllas. — In  tlie  iirst  dciirce  l!ie  urethral  opening  is 
usually  situated  at  the  jwint  where  the  frt^nuin  nnrmally  joins  the  glans,  or 
just  l»ehind  that  point.  In  some  ease.^  ttiere  is  a  pit  or  groove  in  the  glans  at 
llie  site  of  the  normal  meatus,  in  other  cases  none.  This  is  the  most  frei]nent 
form.  It  is  not  usually  attended  hy  any  very  annoying  symptoms;  sometimes 
tilt*  inilividual  is  nnefmseitiiis  of  any  deforniity.  In  other  easps  there  i^  slight 
flrrlihling  at  the  end  of  urination,  or  a  sliglit  curvature  of  the  glans  downward 
during  erection.  Neither  poipnlla  m'undf  ntjr  potcniia  generandi  are  inter- 
fered with.  In  otlier  cases  the  ahnonual  orifice  may  he  strictured,  or  the  glans 
Jiniy  be  deformed  or  twisted  ;  the  nrine  is  delivered  in  a  crooked  or  twisted 

I  stream,  so  tliat  the  individual  wets  his  thighs  or  clothing.  In  some  cases, 
^mbined  with  this  grade  of  hypospadias,  a  menihranoiis  layer  of  skin  joins 
n»e  site  of  the  frfnum  to  the  scrotum;  erection  may  then  be  seriously  inter- 
fered with  (vlrga  paltudia). 

2.  Peno-scroial  or  Pen  Up  ni/pospadlas. — The  second  degree^peno-scrotal 
or  penile  hyfrispadias — is  much  more  rare  than  the  first.  In  these  cases  the 
Urethral  orifice  may  l>e  situated  anyw^here  along  the  ventral  surface  of  the 
Ijenis  as  far  back  as  tlie  j>eno-Hcrotal  angle  (peno-scrota]  liyp<xspadias).  The 
anterior  portion  of  the  urethra  may  Ije  represented  by  a  groove,  by  a  blind 
filial  clos(*d  either  anteriurly  or  posteriorly,  or  no  trace  of  the  canal  may  be 
fire^nt.  The  jxmis  is  marly  always  small,  often  defi^rined,  bent  downward, 
and  adherent  to  the  scrotum.  The  deformity  and  disability  increase*  at  |>ii* 
Lerty.  Both  satisfactory  coitus  and  im]ir< agnation  may  be  iuij)ossi!de.  Urina- 
tion is  uncomfortable,  and  must  lie  jicrfornird  in  <be  sitting  or  squatting  pos- 
ture, in  order  to  avoid  wetting  the  clothing  and  thighs.  The  urethral  orifice 
may  be  strictured, 

3.  Scroial,  Pt*rineo-scroial,  Perineal  Ifi/pospadias, — The  third  and  most 
distressing  fortu  of  hypospadias.  In  these  cases  the  urethra!  ofiening  is  in 
the  scrotum,  or  farther  back  in  the  pcrinciini.     The  scrotum  is  tlividcd  into  two 

I  lateral  halves,  between  which  is  a  funnel-shaped  depression,  lined  with  a  red 
lnueo-c*utancous  membrane,  at  the  bottom  of  whicli  is  the  urethral  orifice.  The 
penis  is  small  and  undeveloped,  bent  downward,  and  adherent  to  the  symphysis. 
The  w^hole  apparatus  resembles  a  vulva,  with  a  large  clitoris.     Ordinarily  a 
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testis  is  present  in  either  half  of  the  divided  scrotum.  If  cryptorchism  exists 
the  sex  of  the  individual  may  be  doubtful,  notably  if  the  general  make-up  ij 
not  of  a  distinctively  masculine  type.  These  are  the  only  oases  where  diflScviltj 
exists  in  the  diagnosis.  Normal  sexual  relations  are  impossible.  Urination 
is  performed  after  the  manner  of  women.  In  some  cases  other  abnormalities 
exist  at  birth — atresia  ani,  or  the  formation  of  a  common  cloacal  openiiig'. 
(See  also  Congenital  Defects  of  the  Penis.) 

I  knew  a  man  who  had  this  degree  of  hypospadias,  and  in  spite  of  the  fact 
that  he  had  two  good-sized  testes,  he  had  been  brought  up  as  a  girl  and  became  a 
trained  nurse  in  one  of  the  large  hospitals  in  this  city.  He  apparently  had  had 
no  idea  that  he  was  a  man  until  he  became  ill  and  was  examined  by  the  surgeons 
of  the  hospital.  His  sex  being  made  known  to  him,  he  gave  up  nursing,  dres.^ 
as  a  man,  learned  to  smoke,  shaved,  grew  a  heavy  mustache,  and  entered  a  busi- 
ness career.  He  came  under  my  observation  on  account  of  an  inguinal  hernia.  He 
was  very  sensitive  about  his  deformity,  and  very  unhappy  because  he  could  not 
have  sexual  relations.     He  refused  operation. 

INJURIES   OF   THE   URETHRA 

Injuries  of  the  urethra  may  be  incised,  punctured,  or  contused  and  lace^ 
ated  wounds;  the  last  are  usually  subcutaneous.  Injuries  of  the  corpora  caver 
nosa  will  be  considered  in  another  place.  The  incised  wounds  occur  for  the 
most  part  in  the  penile  urethra.  They  are  rather  rare  injuries.  An  important 
distinction  is  to  be  drawn  between  wounds  parallel  to  the  urethra  and  tho?e 
which  are  transverse  or  oblique.  The  former  heal  without  difficulty,  leaving 
no  stricture  behind.  The  latter  are  inevitably  followed  by  stricture,  if  not 
united  by  sutures,  and  in  many  cases  even  when  such  sutures  are  applied.  The 
immediate  dangers  of  incised  woimds  of  the  urethra  are  urinary  infiltration 
and  peri-urethral  cellulitis,  or  gangrene.  The  remote  results  in  cases  wljich 
do  not  heal  per  primam  are  urethral  fistula?  and  stricture.  The  diagnosis  pre- 
sents no  difficulties.  It  is  to  be  made  by  inspection  of  the  wound,  by  the  escape 
of  urine  from  the  wound  during  urination,  and  the  appearance  of  blood  at 
the  urinary  meatus.  Urinary  infiliralion  is  indicated  by  a  rapidly  spreading. 
red,  boggj'  swelling  of  the  penis  and  scrotum,  cellulitis  and  gangrene,  and  K 
the  general  symptoms  of  septicemia.  Wounds  penetrating  the  urethra  through 
the  scrotum  are  certain  to  be  followed  by  urinary  infiltration  unless  appropriate 
surgical  treatment  is  at  once  applied.  When  the  urethra  is  completely  (livi(le<l 
the  proximal  end  retracts  deeply,  and  a  careful  search  and  dissection  may  \^ 
necessary  in  order  to  find  it. 

Subcutaneous  Injuries  of  the  TTrethra. — ^Far  more  frequent  than  open  womJ^ 
are  the  subcutaneous  ruptures  and  lacerations  of  the  urethra.  The  injuries 
occur  from  blows  and  falls  upon  the  perineum.  The  bulbous  and  membranous 
portions  are  the  parts  injured.  The  prostatic  portion  is  rarely  involved,  an*! 
then  only  in  cases  of  fracture  of  the  pt^lvis,  or  where  extreme  direct  violence 
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fe  Applied  to  the  permeuiii,  a^  in  cases  of  iiiipaleiiient.     Injuries  of  the  penile 

Uri'tijrn   from  blunt  violence  occur  almost  always  during  erection^  as  during 

Boihis,  when  Hie  ri^id  organ  is  suddenly  and  forcibly  licnt,  or  in  breaking  a 

kordee*     Tlie  immediate  consequences  are  rarely  serious,  though  stricture  may 

bllmv.    A  case  haSj  however,  reci»ntly  been  reported  in  wliieh  the  erect  penis  was 

rtiially  torn  completely  away  from  the  bo<ly  by  the  hand  oi  a  woman*     It  w^as 

Bniionstrated  by  cxperimentg  on  the  cadaver  that  iliis  \\n^  possildc  only  when  the 

\mih  was  erect.     The  vessids  were  siutaldy  in  j(^.*tc<I  to  prndiux*  this  iniuditiuu. 

Tlie  typical  iujtiries  of  the  perineuiu  associated  wiHi  Cf>utu!sir>n  t>r  rupture 

'  the  urethra  cn'ciir  fmui  falls  astride  of  some  firm,  uarmw  object— -the  rail 

*  a  fence,  the  puiuuN^l  nf  a  saddle,  tlic  rear  wheel  of  a  bicycle*  etc,- — or  I>y 

irect  violence,  as  from  tlie  kick  of  a  liorse  or  uuni  on  the  perimunu.     Ruptures 

'  the  uretliru  nuiy   also  be   proiluced   by   falls  or  erusliiug  iujiiries,   causing 

Pactures  of  the  [lelvis.     The  jiarts  iujnred,  the  mode  of  [irnduction,  and  tlie 

Etun*  of  the  lesions  vary  in  different  eases.     Wlieu  tlie  blow  or  fall  exercises 
pssiire  from  l>ef'>re  Imekward,  the  bulb  is  crushed  af^aiust  the  anterior  surface 
the  pube's,  and  the  meudrranous  portion  is  often  torn  as  well.     The  urethra 
ay  ^imp.ly  Ik?  contused  without  actual  rupture,  or  a  eousidcrable  portion  of  the 
irethra  nuiy  be  irretrievably  crushed,  or  the  wall  of  the  canal  may  be  siniidy 
[irn  across.     When  the  force  is  exerted  from  Ijchind  forward,  as  from  a  kick 
If  bb>w  just  in  front  of  the  anus,  the  uuiudiranous  portion  alone  is  njrt  to  1x3 
tiriL     When  the  ]>elvis  is  fractured  the  nrctlira  may  be  directly  crushed  l)e- 
een  tla*  bony  fra*nuents  of  the  pufes  or  jienetrated  by  a  sharp  fragment,  or 
D  displacement  of  bone  may  tear  the  urethra  at  the  junction  of  the  mendjrau- 
8  with  the  prostatic  portion.     In  tliis  last  group  of  cases  the  prognosis  is  very 
wrious.    I  recall  a  case  of  this  kind  upon  which  I  operated  some  years  ago: 

A  lar^e  umsciilar  man  foil  iuto  the  hold  of  a  ship,  striking  a  beam  in  such  a  way 

to  fracture  tlie  liorizontal  and  descending  rami  of  the  pubes  upon  either  side.    Wljen 

rought  to  the  hospital  soon  afterwards  he  was  bleeding  from  the  urinary  meatus. 

le  was  uuable  to  urifuite  and   rapidly  developed   a   hematoma   in   the   perineum 

nd  scrotum.     The  putjir  synipbysis  and  the  horizontal  rami  upon  cither  side  con- 

ituted   a  central,  movable   bony   fragment.     A   catheter  passed    tlceply    into   the 

rineum.  but  could  not  be  made  to  enter  the  bladder.     Perineal  section  was  done 

;  once.     The  membrauous  urethra  was  found  torn  away   from  the  apex  of   the 

ro^tate.     The  tissues  of  the   perineum  were   so  torn  and  infiltrated   with   blood 

mt  the  orifice  of  the  prostatic  urethra  could  not  be  found.     A  suprapubic  in- 

lion    of   the   bladder   was   made    and    retrocatheterization,    in    order   to    furnish 

rineal  drainage.    The  patiput  iruule  a  slow  and  tedious  convalescence.    A  stricture 

Bquiring  the  frequent  passage  of  sounds  formed  in  his  perineum. 

For  purposes  of  description  tin*  subcutaneous  injuries  of  the  drep  urethra 
^av  \h*  elassiiicd  as  (1  )  contusions  of  the  urethra,  with  or  without  tearing  of 

niiieous  njembrane;  (2)  rupture  of  the  urethra — (a)  partial,  (b)  complete 
Kaufmauu),  The  two  cardinal  sympt<>!ns  of  rupture  of  the  urethra  are  the 
scape  of  blood  from  the  meatus  and  retention  of  urine.     In  the  eases  of  mere 
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contusion  both  these  symptoms  may  be  absent  In  these  a  painful,  tender 
swelling  will  be  formed  in  the  perineum.  A  little  blood  may  appear  at  the 
meatus,  or  the  urine  may  be  slightly  blood-stained.  The  urine  may  continue 
to  be  passed  normally,  jdt,  when  the  hematoma  in  the  perineum  reaches  such 
a  size  as  to  compress  the  urethra,  there  may  be  difficult  urination  or  retention. 
Catheterization  is  possible.  In  the  cases  where  the  urethra  is  wholly  or  partly 
torn  across  the  amoimt  of  bleeding  is  considerable;  a  painful,  tender  swelling 
is  formed  in  the  perineum  in  a  few  hours,  and  soon  spreads  to  the  scrotum. 
Ecchymosis  may  also  appear  in  the  groins  and  upon  the  lower  abdomen.  Bleed- 
ing from  the  meatus  may  be  profuse  or  slight.  When  the  urethra  is  com- 
pletely torn  across,  the  distal  end  of  the  canal  may  be  plugged  with  a  clot,  and 
little  or  no  blood  may  escape  from  the  meatus.  In  these  cases  there  is  invari- 
ably retention  of  urine.  Catheterization  is  impossible.  It  is  important  to 
bear  in  mind  that  the  amount  of  bleeding  from  the  meatus  is  no  criterion  of 
the  severity  of  the  injury  to  the  urethra.  In  cases  of  severe  contusion  to  the 
urethra  tlie  early  symptoms  may  be  trifling,  whereas  the  subsequent  sloughing 
of  the  contused  urethra  may,  after  a  number  of  days,  put  the  patient  in  the 
gravest  peril  from  extravasation  of  urine. 

Course  and  Diagnosis  of  Subcutaneous  Injuries  of  the  Urethra. — 
The  course  of  simple  contusions  is  usually  favorable.     Not  so  those  complicated 
by  complete  or  partial  rupture  of  the  urethra.     In  these  extravasation  of  urine 
inevitably  occurs,   unless   immediate   perineal   section  is  made   and   adequate 
drainage  provided  for  the  urine.     The  phenomena  of  infiltration  of  urine  ob-      — 
served  in  these  cases  are  as  follows :  The  patient  holds  his  water  as  long  as  he  ^s^^ 
can,  but  sooner  or  later  attempts  to  urinate.     If  the  urethra  is  nearly  or  wholly^-s;^" 
ruptured,  little  or  no  urine  escapes  from  the  meatus.     The  urine  enters  the^^^e 
loose  connective  tissues  of  the  perineum,  finds  its  way  into  the  scrotum,  beneatlMrJh 
the  integument  of  the  penis,  then  into  the  subcutaneous  tissues  of  the  abdomeii~:^ni 
and  thighs.     Rapid  decomposition  occurs,  with  an  intense  septic  and  putri(E=::^^ 
infection  of  the  infiltrated  tissues.     The  skin  is  brawny,  swollen,  and  dusky^^Y 
red;  the  scrotum  may  attain  the  size  of  a  child's  head.     The  subcutaneous   -MS 
tissues  rapidly  slough,  the  skin  becomes  gangrenous  and  greenish-black  in  color 
over  areas  of  variable  size ;  sometimes  the  whole  scrotum  and  perineum  slough 
Incision  evacuates  thin,  stinking,  greenish  or  bro^\Tiish  pus,  mixed  with  foii^^J 
urine,  shreds  of  necrotic  tissue,  sometimes  gas.     The  patient  rapidly  develop^^? 
a  mixed  saprcmic  and  pyogenic  infection,  with  great  prostration.     Stupor,  de==^ 
lirium,  and  coma  end  the  scene  in  a  few  days,  sometimes  in  forty-eight  hour===^. 
In  the  cases  which  survive,  either  by  spontaneous  perforation  or  after  incisio^n, 
considerable  loss  of  substance  occurs.     I  have  seen  the  testicles  and  spermat  ic 
cords  entirely  denuded  up  to  the  inguinal  canals.     In  other  cases  several  p^'^'^ 
f orations  occur  here  and  there,  from  which  urine,  pus,  and  sloughs  are  dis- 
charged.    If  the  patient  survives,  urinary  fistula*,  opening  in  the  perineuTn.        j 
through  the  scrotum,  or  upon  the  thighs,  remain,  through  which  most  of  the 
urine  escapes.     A  tight  stricture  or  actual  obliteration  of  a  portion  of  the  caua/       J 
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will  be  foim*l  nt  the  site  of  the  injiirw     Riifvture  of  tlie  iiretlira  may  he  con- 
I      foniided  with  rupture  of  the  bladtler.     (See  Kuplure  of  the  Bladder;  also  sec- 
tions on  lleniatiiria,) 


FOREIGN    BODIES    IN   THE    MALE    URETHRA 

Foreign  bodies  gain  access  to  the  urethra  through  the  meatus  or  through 
file  bladder  in  Hie  largest  proportion  of  eases.  Rarely  ealeuli  are  formed  in 
the  urethra  itself,  in  iMiuehes,  or  diverticula,  or  UfNin  ulcerated  surfaces,  or 
in  abscess  cavities.  If  we  exclude  those  eases  in  whit-h  portions  of  catheters 
introduced  by  the  patient  liiniself  or  by  a  physician  or  nurse  are  broken  off  in 
the  canal,  the  patients  are  chiefly  lunatics,  or  persons  who  have  sought  to  obtain 
sexual  satisfactiou  in  an  ahnoruial  way.  Among  the  articles  introduced  for 
this  latter  pnryK:>se  nuiy  be  mentioned  needles  and  pins  at  all  kinds,  pipestems, 
twigs  and  sticks,  fruit  stones,  beads,  chewijig  guru,  a  leatlier  thoTig,  a  safety  pin, 
Hi\^  to  the  end  of  a  very  long  categnry.  Pieces  of  (*atht*ter,  or  of  bougies,  or 
entire  soft  instruments,  may  be  lost  in  the  urethra.  There  appears  to  be  a 
strong  teudency  for  such  objects  to  slip  back  into  the  bladder,  favored  by  un- 
successful etTnrts  at  extraction.  Kound,  smooth  bodies  tend  to  rest  in  the  fossa 
navicularis,  or  in  the  bidbous  portion,  or  to  lie  stopped  by  an  existent  stricture. 
fc^harp  and  irregular  bodies  tend  to  become  impacted,  and  yet  it  is  astonif^hing 
to  observe  the  irregidarity  in  form  of  certain  bodies  which  reach  the  bladder. 
(See  Vesical  f'aleulus.) 

The  fate  of  foreign  bodies  in  the  urethra,  wlien  not  evacuated  upon  uriua- 
^tion  or  extracted,  may  be:  (1)  They  [>ass  into  the  bladfler  and  form  the  nucleus 
fof  a  stoue.  (2)  Tticy  remain  in  the  urethra  and  form  the  nucleus  of  an  ure- 
thral calculus,  (3)  They  cause  pressure  ulceratirtn  and  perforate  the  urethra 
with  the  formation  of  an  abse<'ss,  or  thr^  perforation  is  followed  by  urinary 
intiltration.  Under  either  condition  a  urinary  urethral  fistula  and  stricture  of 
the  urethra  may  result 

Symptoma  and  Diagnosis. — When  a  portion  of  a  catheter  or  a  whole  catheter 
is  left  in  the  urethra,  the  history  may  lie  readily  obtainable;  but  if  the  patients 
^are  lunatics  or  children,  or  if  the  b^dy  has  b<?en  introduced  from  a  perverted 
sexual  instinct,  the  history  of  its  presence  is  apt  to  be  wanting.  Even  after 
the  body  has  \yeen  extracted,  all  knowledge  of  how  it  got  into  the  urethra  w^ill 
usually  be  denied.  When  the  body  consists  of  a  calculus  descended  from  the 
kidney,  there  will  usually  bf*  a  history  of  more  or  less  typical  renal  colir,  yet 
such  a  history  is  often  absent.  Either  the  attack  has  not  been  severe  and  has 
ht^en  forgr^tten,  or  tlie  previous  syiuptmiLs  may  have  Imhmi  referred  to  the  blad- 
der— namely,  ])aiufiil  and  frequent  urination,  w^ith  or  without  changes  in  the 
urine.  In  some  cases  tliere  will  ho  a  history  of  difficult  and  obstructed  urina- 
tion.    I  saw  a  ease  of  this  kind  some  years  ago; 

The  patient  was  a  healthy  man  aged  thirty  years.     He  was  suddenly  seized 
with  a  violent  pain  during  urination.     The  stream  suddenly  ceased  and  he  could 
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not  empty  his  bladder.  Under  the  influence  of  a  hot  bath  and  an  opiate  he  was 
able  with  pain  and  straining  to  urinate  in  a  feeble  stream.  The  urine  contained 
a  little  blood,  and  was  otherwise  normal.  Upon  introducing  a  sound,  an  ol>- 
struction  was  felt  in  the  membranous  urethra.  The  point  of  the  instrument  struck 
a  hard  substance,  and  a  grating  sensation  was  transmitted  to  the  hand.  The  stone 
was  pushed  back  into  the  bladder,  crushed  and  evacuated.  The  fragments  weighed 
forty  grains.  They  consisted  of  urates  with  oxalate  of  lime.  The  patient  left 
the  hospital  two  days  later  quite  well. 

In  another  case  the  patient  had  a  similar  history  but  the  retention  of  urine 
was  complete.  The  stone  had  lodged  in  the  fossa  navicularis.  1  extracted  it  with 
forceps  after  enlarging  the  meatus. 

When  a  stone  or  other  foreign  body  becomes  impacted  behind  a  stricture  the 
latter  must  be  cut  before  the  stone  can  be  removed.  It  is  always  undesirable  to 
incise  the  penile  or  scrotal  urethra  from  without,  lest  a  fistula  remain.  Perineal 
section  will  be  necessary  in  certain  cases.  There  are  numerous  ingenious  forceps 
and  other  instruments  intended  to  aid  in  the  extraction  of  catheters,  stones,  and 
other  foreign  bodies  from  the  uretlira. 

When  a  foreign,  body  has  been  introduced  from  without,  the  symptoms  will 
vary  according  to  the  shaiw  and  size  of  the  body,  and  other  physical  qualities. 
Rough,  large,  and  sharp  bodies  will  produce  symptoms  at  once — ^namely,  dysu- 
ria,  or  retention  of  urine.  In  some  cases  dysuria  will  be  followed  by  retention, 
ownng  to  the  swelling  and  inflammation  of  the  urethral  wall  caused  by  pressure. 
When  the  body  remains  in  front  of  the  bulb,  palpation  of  the  urethra  will 
usually  permit  the  surgeon  to  detect  its  presence.  If  it  lies  in  the  membranous 
portion  it  may  sometimes  be  felt  by  rectal  palpation.  If  a  body  remains  in 
the  anterior  urethra,  its  exact  character  and  often  the  best  means  of  extracting 
it  may  be  determined  by  inspection  through  an  endoscopic  tube.  If  the  body 
is  still  movable  the  surgeon  should  be  careful  not  to  let  it  get  away  from  him 
and  slip  into  the  bladder.  A  finger  should  be  kept  constantly  pressed  uiK)n 
the  urethra  behind  the  body  during  the  efforts  at  extraction.  In  some  cases  the 
escape  of  the  body  into  the  bladder  has  been  prevented  when  it  was  soft  by 
transfixing  the  urethra  and  the  body  with  a  needle.  Smooth  foreign  bodies, 
if  not  large,  may  produce  but  slight  symptoms  for  the  time,  and  the  same  may 
be  true  of  calculi  which  have  formed  in  the  urethra  itself.  The  patients  may  - 
notice  nothing  but  slight  obstruction  to  urination,  with  some  muco-purulent  ure — 
thral  discharge.  After  a  time  pressure  ulceration  wnll  cause  increased  pain-«" 
and  dysuria.  Retention  will  finally  occur,  or  perforation  of  the  urethra  witli 
abscess  formation,  resulting  in  urinary  fistula  or  in  infiltration. 

Urethral  calculi,  Avhether  they  have  come  from  the  bladder  or  have  orig-:! 
inated  in  the  urethra  itself  or  have  formed  about  a  foreign  body,  may  reacts 
a  considerable  size.  This  is  notably  true  of  calculi  formed  in  urethral  |x>uclie  ~ 
or  diverticula;  when  so  situated  they  do  not  necessarily  produce  any  market' ^ 
symptoms.  Multiple  calculi  in  the  urethra  have  been  observed.  In  certain  cnsi^r^ 
the  diagnosis  of  foreign  bodies  in  the  urethra  is  aided  by  the  use  of  the  X-rayF. 


CHAPTER    XXXIII 
DISEASES  OF  THE  URETHRA 

GONORRHEA   AITO    ITS   COMPLICATIONS 

Acute  Oonorrhea — ^Acnte  Specific  TJrethritis. — Acute  gonorrhea,  the  most 
common  of  all  venereal  infections,  is  an  acute  purulent  inflammation  produced 
by  infection  with  the  sj^ecific  micro-organism  of  gonorrhea — the  gonococcus  of 
Ncisser.  The  disease  is  usually  acquired  during  sexual  intercourse  with  a 
woman  afflicted  with  a  gonorrheal  discharge.  Other  sources  of  infection  are 
possible;  among  such  may  be  mentioned  infection  from  the  seats  of  infected 
water-closets,  from  infected  towels  and  other  linen,  from  infected  urethral  in- 
struments. The  epidemics  of  gonorrhea  among  both  male  and  female  children 
in  hospitals,  asylums,  etc.,  demonstrate  that  mediate  contagion  is  not  only  pos- 
sible, but  very  frequent. 

(For  the  microscopic  characters  of  the  gonococcus,  see  Bacteria  Concerned 
in  Surgical  Infections;  also  Urethral  Shreds.) 

Method  of  Infection. — Mere  undisturbed  contact  of  pus  containing  gono- 
eocci,  with  the  healthy  mucous  membrane  of  the  urethra,  is  all  that  is  necessary 
to  insure  infection.  Immunity  from  gonococcus  invasion  is,  so  far  as  I  am 
aware,  unknown.  The  flat  epithelium  of  the  fossa  navicularis  appears  to  be 
resistent  to  the  gonococcus,  yet  the  aspirating  action  of  the  urethra,  produced 
by  the  to-and-fro  movements  of  the  penis  during  coitus,  is  usually  sufficient  to 
bring  the  gonococci-bearing  discharge  into  contact  with  the  cylindrical  epi- 
thelium of  the  penile  urethra,  where  they  find  a  favorable  soil. 

Period  of  Incubation. — The  first  symptoms  appear  after  a  period  of  in- 
cubation, which  seems  to  vary  within  rather  wide  limits.  One  to  fourteen  days 
are  the  limits  usually  given;  on  the  average  six  days.  An  incubation  of  less 
than  four  days  has  been  rare  in  my  experience.  In  those  cases  where  a  dis- 
charge has  appeared  less  than  forty-eight  hours  after  exposure,  I  have  assumed 
that  the  disease  was  an  outbreak  of  a  former  uncured,  though  latent,  attack,  or 
that  the  infection  occurred  in  a  urethra  already  the  seat  of  chronic  gonorrheal 
inflammation. 

Symptoms  of  Acute  Gonorrhea. — The  symptoms  of  acute  gonorrhea  are 
unfortimately  so  well  kno\vn  that  they  scarcely  require  description ;  briefly  they 
are  as  follows:  A  few  days  after  exposure  the  patient  notices  an  itching  or 
burning  sensation  at  the  meatus  urinarius;  upon  inspection,  the  lips  of  the 
meatus  are  found  glued  together,  and  slightly  swollen.     A  few  hours  later  a 

647 


648 


DISEASES   OF   THE   rHETHRA 


little  stickv,  npnlescent  discharge  niaj  be  seen  in  the  orifice,     A  slight  liurning 
sensation  is  felt  during  nrinalion.     Tlie  following  thiy  the  discharge  becotin^ 

more  proftise  and  distinctly  purulent.  The  lips  of  the  meatus  are  BWoll^n, 
pnffy,  and  reddened.  Piiin  on  nri nation  heooines  more  nmrked,  until  an  in 
tense  burning  sensation  aeeompanies  the  act.  As  one  patient  iles<THrd  it  t„ 
me,  lie  felt  as  though  he  were  nrinating  fish-ljotiks.  After  tliree  or  fnur  d.iv< 
the  disease  is  fully  develofx^d.  The  disclujrge  is  profuse,  thick,  and  crf-amv 
yellow;  later  on  it  often  assumes  a  greenish  tinge  from  the  presence  of  hl*A, 
or  is  even  distinctly  blood-shiiued.  Painful  erections  <x*cur  at  niglit.  flic 
patient  slee]».s  liadly ;  no  srioucr  does  he  get  warm  iu  \m\  and  fall  asleep  fhm 
he  is  awakened  hy  the  pain  of  a  new  erection.  Actual  chordee  with  U^ntlin^ 
of  the  penis  m^cnrs  in  a  large  proportion  of  eases.  The  corpus  sponpi*>sitMi 
he^'omes  infiltrated  with  iutlaTumatory  material;  its  elasticity  is  ln!«t;  it  i^amioi 
stretch  sutHeienlly  during  ereetion,  and  thus  aets  like  the  string  of  a  \to\x  u 
cause  a  K^iuling  of  the  erect  corpora  cavernosa.  The  pain  Hcconipanvinj» 
chordee  is  inteiHc.  Kfforfs  on  the  fiart  of  the  patient  to  straighten  the  or^ran 
nuiy  causf^  rupture  of  tfie  iutiltrat(Ml  tissiK's  of  llic  corpus  i?p«>ngio*uTu  with 
sharp  Iileeding,  often  folhiwed  hy  stricture.  Ihiriug  the  early  days  of  tlu? 
disease  there  luay  he  a  slight  rise  of  teni[)t*rat(ire,  loss  of  api»etite,  and  nrn*]- 
erate  prostration.  The  urinary  stream  is  diminishetl  in  size,  and  mi»v  W 
forked  or  twisted.  Frequency  does  not  oet^ir  until  the  posterior  iin»thra  i;< 
involved.  When  stricture  of  the  nrethra  exists,  retention  ujay  occur.  TIut^ 
are  suhjt^'tive  sensatirms  of  jtain  and  tenderness  along  the  penile  unrthra,  an<l 
reflex  pains  in  the  groins,  inner  surface  of  the  thiglis,  in  the  Inrrdiar  r^pm, 
and  the  testes.  If  the  foreskin  he  long  and  tight,  retention  of  the  |)«ru!rnt 
discharge  mny  cause  halanopostliitis,  with  swelling  ami  inflammation  of  \hv 
foreskin  and  general  integuiuent  of  the  jM»nis.  Phimosis  is  common,  and  ]nin 
phimosis  may  occur. 

Frequent  and  very  painful  nocturnal  emissions  may  occur  during  the  acute 
and  suhacute  stages  of  the  disease.  The  acute  stage  of  gonorrhea  lasts,  when 
uninfluenced  hy  treatment,  about  three  weeks.  At  this  time  the  syinptonip  bepin 
gradually  to  subside,  assuming  that  the  posterior  urethra  has  not  been  invarlcii. 
Pain  on  urination  ceases,  painful  erections  no  longer  occur,  the  discharge 
diminishes  in  quantity,  becomes  muco-pundent  and  more  watery.  The  rtiin* 
tion  of  the  subacute  stage  is  very  variable.  In  some  cases  it  is  rapidly  cnrd 
by  treatment ;  in  others,  treated  or  untreated,  it  passes  into  a  chronic  stJitr, 
vnlgarly  knowTi  as  gleet,  which  may  last  for  months  and  years.  In  the  Wt 
stages  of  a  gonorrhea  w-hieh  is  getting  well,  the  symptoms  consist  mereW  of 
a  single  drop  nf  uiuco-purulent  discharge,  which  may  be  expn'ss«*d  uptm  si^pa- 
rating  the  glued  Jips  of  the  meatus  in  the  morning.  Finally,  this  disappl'n^, 
and  the  patient,  assuming  that  no  complication  exists,  is  welh 

DiAONOSTs. — Clinically,  the  diagnosis  of  acute  gonorrhea  in  a  man  pirti- 
ouhIv  healthy  is  so  simple  that  in  many  eases  the  aid  of  the  microscope  mnv 
be  dispensed  with.     There  is  a  history  of  recent  exposure.     The  virulcDt  char- 
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acter  of  the  infiammation  is  shown  by  marked  R-diiess  nnrJ  .swelling  of -the 
meattis,  by  the  profuse  purulent  discharge,  and  by  intense  ardor  tirinw.  In 
these  cases  the  diairnosis  is  eertiiin.  In  other  eases  the  onset  is  nj*»re  gradual; 
the  discharge  is  at  first  slight  and  nnieo-purident ;  c^finrxuxri  nuiy  not  apjH^ar 
for  several  days*  In  these,  as  in  all  cases  of  purulent  urethritis,  doubt  may 
at  first  exist  as  to  the  sf»ecific  nature  of  the  trouble;  if  the  disi^^ase  is  gonoiThea, 
gonococci  will  be  fonnd  in  the  pus  as  soon  as  the  discharge  is  well  cstahlislied — 
naniely,  after  two  or  tliree  days, 

A  group  of  eases  of  fre<]tient  occurrence  are  those  of  recurrent  nr  relapsing 
g»>norrliea.  In  such  it  may  lie  difficult  or  iiu possible  to  say  wlicfhir  or  nnt 
the  patient  has  a  new  infoftifai.  In  both  instances  irun<«v>eei  are  usually  pres- 
ent. It  has  seemed  to  tue  that  in  the  rccnrrent  or  rebipsing  cases  the  gonococci 
were  often  more  nuuicmus  thnn  in  new  infections.  In  the  former  gnuip,  how- 
ever, thev  disappear  very  rapidly  ujidcr  h>cal  treatment;  ninre  rafiidly  t!ian 
in  the  latter.  Other  differentia!  points  are  as  follows:  A  recurrent  attack  has 
DO  period  of  incubation,  or  a  very  short  one,  A  fresh  infection  has  an  incuba- 
tion, lasting  nsnally  five  or  six  days,  rarely  less  tlian  four,  A  rcM'urrenee  is 
often  aceompanied  at  once  by  the  symptoms  of  jKisterior  urethritis — i.  e,,  fre- 
quencVj  br>th  portions  of  tlie  urine  purulent;  a  fresh  iuferdon  nevt'r^  if  the 
urethra  was  previously  healthy.  A  fresh  in  f erf  Ion  is  usually  attr-mlfMl  by  a 
swollen  meatus  and  ttrdor  urtttfp.  In  recurrences,  thruigh  the  discljargo  may  he 
profuse,  there  is  rarely  much  ardoTy  and  the  meatus  is  not  apt  to  Ix!  swollen, 
though  exceptions  to  Ihis  may  occur.  While  this  differentiation  lM?twoen  a  nr^w 
infection  and  a  recurrence  is  only  of  moderate  interest  to  the  stirgcou,  it  is 
often  of  very  great  interest  to  the  patient,  since  it  may  involve  in  bis  mind  the 
question  of  the  fidelity  of  bis  mistress,  or  even  of  bis  wife.  Manifestly,  the  sur- 
geon is  rarely  able  to  answer  the  question  witli  certainty,  and  it  will  nearly 
always  he  wiser,  for  the  sake  of  the  peace  of  mind  of  the  patient,  to  assure 
him  that  his  troubles  are  due  to  the  outbreak  of  a  former  infection,  (See, 
however,  the  following  section.) 

The  Cure  of  Gonorrhea.— An  important  question,  and  one  which  every 
surgeon  is  called  upon  to  answer  many  times,  is  this:  **  When  is  a  gonorrhea 
cured  ?  "  The  opinions  of  various  observ^ers  upon  this  point  have  varied  greatly. 
On  the  one  hand  it  has  been  alleged  that  a  man  once  infected  wdth  gonorrhea 
ia  or  may  be  infectious  continuously  or  at  intervals  throughont  bis  life  or  for 
an  indefinite  period,  and  this  in  the  absence  of  all  evidence  of  disease  of  the 
genito-urinary  tract.  On  the  other  hand,  it  has  been  believed  that,  even  in 
the  presence  of  a  chronic  purulent  urethritis  following  acute  gonorrbca,  if  the 
discharge  contains  no  gonococci  the  individual  is  not  contagious.  The  wise 
surgeon  will  hasp  bis  conclusions  upon  careful  plinical  antl  liacteriolrtgirjd  ob- 
servation of  each  case,  continued  during  a  considerable  period.  Certain  it  is 
that  the  vast  majority  of  cases  of  gonorrhea  in  men  get  well  after  a  tifue  abso- 
lutely, and  cease  to  be  contagions.  Tn  a  good  manv,  however,  the  dispasi*  \>o- 
comes  chronic,  is  accompanied  by  posterior  uretbritis,  by  infection  of  the  deeper 
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crypts  and  follicles  of  the  urethra^  by  prostatitis,  epiclidyniitis^  ^rainnl  veiifu- 
litis,  innre  rarely  by  pyelitis  iiiid  infection  of  the  kidney.  Some  of  these  may  ro^ 
njuin  rontintionsly  or  internnttently  oontttgioiis  for  im  indefinite  jK^rim],  huw  Ui^ 
it  is  ImVfl  to  si}\\  Thus  tlie  eases  TJiay  be  divided  into  several  groups.  In  muv 
ea^es  tbe  di^^cluirge  ceases;  pna  and  shreds  disHp|>edr  fnjm  the  urine;  DpitluT 
tin*  scrreHon  from  tlie  iirt^flini,  the  eeiitrifufied  nrine^  nor  the  exprei^siMl  se^n 
lions  of  tlii^  i^roBtute  and  Heniina!  vesicles  show  the  presence  of  ^oniH'tR'ci,  i\l 
tnre  experiments  are  nepitive.  Sneb  patients,  if  tbe  findings  remain  ne^atiw 
for  eevenil  months^  are  ci*rtainly  well.  Professor  Ullzniann,  of  Vienna,  rN^i 
to  Bay  (hat  '*  if  a  man  can  copniato  ami  ^h'ink  witliont  any  retnm  of  bis  ii-yn\\r 
tonis,  he  is  well,  and  no  longer  contagions/'     T  ludieve  this  rnle  is  a  safr  (uic. 

In  other  eases  the  patients  do  not  completely  recover.  They  continiK*  to 
lia%*e  a  irioniing  drop  of  urethral  discharge.  If  the  nretliritis  i.^  anterior  nu-rt-lv, 
the  nrine  will  be  eh-ar,  hut  will  e<mtinue  to  contain  shreds  nf  pus*  an  J  iht^: 
persist  even  after  ihe  visihlt-  discharge  has  ceat^ed.  Sncli  shreds  repreiient  »u- 
l^erfieial,  uuhealrd  erosinus  of  tlie  mneous  mendmuie,  or  are  the  o»iitt*nt.^  of 
ijiilanied  erypts  and  follieles.  Some  of  these  cases  relapse  from  time  to  tiiiu* 
after  coitus,  aleoholie  indulgentx',  or  overfatigue.  The  discharge  a^ain  lieeiiim^ 
profnse,  and  contains  gunoccx*ei.  Tlnese  cases  are  certainly  contagions — pr 
baps  not  all  the  time,  but  surely  souie  of  the  time — and  remain  so  nntil  the 
relapses  cease.  If  shreds  alone  remain,  they  nuiy  be  examined  fhim  tinir  to 
time  for  gontx-ocei ;  but  even  thongh  none  are  fonnd,  if  the  shreds  consist  chiefly 
of  pns  cells  the  patient  cannot  In*  prononneed  free  froni  pKssible  contnpnTi, 
When  the  shreds  are  seen  to  consist  ebiefiy  or  sokdy  of  epithelial  celln,  on  the 
other  hand,  the  process  is  healing,  and  if  no  ehan^^e  in  tlieir  character  iKvim; 
after  (*nitns  and  drink,  the  patient  may  lie  pronouneerl  cured.  The  author 
woulcl  not,  have  it  nndersfof>d  that  lie  advises  his  patients  to  practiw  illiril 
sexual  intercourse  or  to  drink.  lie  has  found,  from  experience,  that  such  snf^ 
gestious  are,  as  n  rnle,  quite  unnecessary. 

Fongonorrheal  Hretliritis, — Acnte  inflammation  of  the  urethra,  accompanieil 
by  a  pnrnlent  discharge,  may  oecnr  without  the  presence  of  the  gonoeocciis  fmm 
a  variety  of  causes.  Among  them  nmy  Ik*  mentioned  trauma,  tbe  ingt^ti<»n  r>f 
alcohol  and  of  certain  drugs;  diathetic  causes;  further,  from  ex(*e-^<iive  h^xwA 
interconrse  and  masturbation,  from  chemical  irritants.  Among  thr  traniiijitic 
causes  are  wounds  and  contusions  of  the  urethra  from  external  violence;  th^ 
rongh  passage  of  sounds  and  catheters;  the  irritation  produced  liv  leaving  a 
catheter  continuously  in  the  urethra  {raiheter  a  drmeure)  ;  th«^  presence  of  an 
impacted  calculus  or  other  foreign  body  in  the  urethra. 

The  excessive  use  of  alcohol,  notably  if  couddned  with  exeo«i^ive  H'xnal 
iutcrcourse,  is  capable  of  causing  urethritis,  a  forfion,  if  the  urethra  is  aln*atly 
damaged  by  previous  attacks  of  inflammation  or  is  the  seat  of  stricture.  It  i* 
said  that  the  internal  admiuistratinn  of  drugs  having  a  selective  aetinn  iip<in 
the  genitonrinary  tract  is  eapablt^  of  indneing  urethritis — eantha rides  ami  tur- 
pentine, for  example.     Among  other  drugs  of  which  the  same  h  alleg^nl  an- 
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arsenic  nin\  ioclid  of  potassium.  Tu  Gennany  it  is  believed  that  large  *juan- 
titles  of  lieer  luay  caiii^e  a  mild  urethritis — tlie  so-ealled  **  Bitjr  Tri|)|>erJ'  It 
is  believed  iu  England ,  though  the  belief  is  lessr^^dely  current  in  the  United 
States,  lliat  the  i^^outy  i>r  rlieuinatie  diathesiji,  wlien  tin*  urine  is  very  acid,  may 
he  responsible  for  mild  furnis  uf  urethritis;  indeed,  it  is  eoneeivable  that  urine 
loaded  with  crystals  of  uric  acid  im'glit  act  as  a  meehanical  irritant  to  the 
nmeous  membrane.  Tliiit  irritating  iiijectioua  of  nitrate  of  silver,  bieldorid 
of  mercury,  or  ehlorid  af  zinc,  etc,,  may  cause  inflammation  of  the  urethra 
goes  without  saying.  Tn  general,  simple  urethritis  runs  n  far  less  stormy 
ctnirse  than  gonorrhea,  and  responds  readily  to  treatment.  Tn  many  instanet*s 
tlip  nonvf-nc^renl  nature*  of  tijr  eimdition  will  be  \ihnn  from  thr^  history.  Tn 
others  it  will  not,  and  a  distinetion  <'an  nrdy  hv  uunle  l>v  the  pres(^ii(»e  nr  ah- 
senee  of  the  grmocoecns.  Tn  some  cases  the  disease  runs  a  fairly  severe  course. 
Much  the  most  eonnnon  cause  is  sexual  excp^s^  cnud>ined  with  alcohol,  though 
in  my  expc^rienee  these  eases  are  common  only  in  men  whose  urethnc  have 
been  previously  damaged  by  gonorrhea.  The  patient  may  not  have  had  gonor- 
rhea, nor  any  symptom  referable  to  bis  urethra »  for  many  years;  after  a  sexual 
and  alcobolic  delmuch  be  obser%'es  n  urethral  dischin'ge:  he  is  examined  by  a 
surgeiui,  who  discovers  a  stricture,  often  of  wiclc  caliber.  Though  tlie  discharge 
does  not  contain  gonococcij  it  will  not  get  well  unti!  the  stricture  is  suitnbly 
treate<J. 

Tt  is  noteworthy  that  marital  coitus,  however  excessive,  is  very  rarely  fol- 
lowed by  urethritis  if  the  husl>and  and  wife  have  previously  lH?en  free  from 
gonorrhea;  nor  ihx^s  coitus  with  a  heRltby  woman  during  menstruation  pro- 
duce a  uretliral  discharge.  The  popular  belief  in  this  hitter  causation  arises, 
Bo  doubt,  from  the  fact  that  a  woman  with  uterine  and  tubal  gonorrhea  is  more 
likely  to  be  infectious  during  tliis  period. 

Posterior  Urethritis. — Tntlamniatiim  of  the  prostatic  and  mendjranous  ure- 
thra, and  of  the  Int/omttn  vrsica\  of  greater  or  less  severity,  CK'curs  in  a  large 
proportion  of  eases  of  gonorrhea ;  in  so  large  a  proportion  that  posterior  ure- 
thritis is  to  l>e  regartled  rather  as  a  regular  serjuel  to  acute  gonorrhea  than 
Us  a  complication.     Aruif  posterior  uretliritis  is  nearly  always  due  to  gonor- 
Hieii.     Other  forms  of  |Kisterior  urethritis  rK?cur,  due  to  trauma  from  instru- 
tnentation,  to  raleulus,   tulxTculosis,   prostatic  byjiertropby,   to   tumors  of  the 
prostate  and  blad*ler;  but  they  are  not  preceded  by  an  acute  anterior  uretliritis, 
and  are  usually  slight,  subacute,  or  chronic,  and  merely  subordinate  parts  of 
H   f^ymptom-complex  having  other  and   definite  charaeters.      Masturbation   and 
isexiial  excess  may   jiroduce  a  mild  catarrhal   jiosterior  nretbritis,  never  of  a 
Severity  eomparahle   to  the  gonorrheal   variety.      Stricture  of  the  urethra   is 
often  accompanied  by  posterior  urethritis,  but  this,  again,  is  of  gonorrheal  ori- 
gin in  most  eases.     Posterior  nrethritis— or  gonorrheal  cystitis,  as  it  is  some- 
times called^is  usually  confined   to  the  prostatic  urethra  and  trtfjonutn.      A 
generalized  gonorrlieal  cystitis  scarcely  occurs  except  in  chronic  cases,  and  then 
is  usually,  though  not  alwaySj  the  result  of  a  mixed  inf<*ction.     (See  Tntersti- 
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Tial  Cystitis  an<l  Cicatrieiul  Bladder.)  The  further  extension  of  the  |roo^ 
rheal  process  from  the  posterior  urethra  is  usually  to  the  glandular  elemeob 
of  the  prostate,  throusih  tlie  ejaeiilntorv  duets  to  the  epididymis  and  seminil 
vesieles,  rarely  to  the  ureter  and  kidney.  A  heniie  infeetion  to  the  enc^uca^ 
dium,  to  the  joints,  nuKseles,  tendon  sheaths,  eye,  etc.,  U  not  infrequenl. 

Symptoms.- — Tlie  onset  of  aeute  posterior  urethritis  pr<xluees  a  markhj 
elianije  in  tlie  syinptouis  *>f  gonorrhea.  The  patient  now  hns  what  he  ijiil  rukf 
have  hefore — fnqtimf  and  prrripiiaie  nrnmfhm^  toirctlier  with  pain  durinijaiiil 
after  the  af*t  of  a  dilTerent  character  fr^ini  that  he  has  previously  anffereiL  h 
addition,  the  urethral  di^eharsre  is  diiiiiuished  in  quantity.  If  the  patlmt, 
during  aeute  anft^rinr  urethritis,  l>c  ean&t*d  to  urinate  in  two  glasses^  tlit*  tiN 
portion  passeil  will  he  elondy  with  pus  and  shreds,  the  see^md  will  \\t  Am. 
After  tlie  onset  of  posterior  urethritis,  hoth  portions  of  urine  will  he  en'ttW 
elouded  willi  |jus. 

The  pain  during  urination  is  felt  in  the  perineum  ami  glans  peni?i,  eruling 
in  a  sharp  spasm  of  jrain  fis  the  last  few  drops  of  urine  are  exjielled  att<1  the 
muscles  elose  on  the  intlami^d  prostatic  urethra.  Aeute  jiosterior  urethriii< 
sehlotn  o^r-eurs  Ixfore  the  third  week  of  gimorrhea,  unless  the  infi'ftion  bus  Imvii 
carried  backward  by  the  introduction  of  instruments.  It  is  lielieved  by  Tiianv 
surgeons  that  injections  mUy  the  anterior  urethra  are  respcmsible  for  [H^sterior 
urethritis  in  a  large  projjortion  of  cases.  This  may  be  so;  nevertheless,  pie- 
terior  uretliritis  is  eoiumon  enough,  though  no  injections  have  been  used.  A* 
predisjiosing  causes  may  lie  nieulioned  the  use  of  alrrdiol,  sexual  e^soitemenl, 
active  exercise^  notably  liorseback  and  bicycle  riding;  further,  a  general  flubbv 
habitus;  in  these  cases,  the  external  sphincter  l>eing  feeble,  the  infectious  dis- 
charge may  more  readily  pass  into  the  prostatic  urethra. 

Briefly  des(*rilKMl,  the  signs  and  symptoms  of  acute  gonorrheal  posterir^r 
urpHiritis  are  as  f(dlows:  Frequent  urinaticju,  with  tenesmus,  by  day  »u«]  l-v 
night.  In  the  most  severe  cases  the  patient  must  urinate  every  few  moment^ 
and  is  n^rt  rt'Iit'Vrd  when  the  Idadder  is  emfitied,  Tliere  is  severe  puin  during 
and  at  the  eutl  ni  urination,  felt  in  the  glans  jKiniis,  tlie  rectum,  and  jicrineum. 
The  urine  is  (^vrnly  |airulent  throughout;  the  last  draclim  or  two  usually  con- 
tains  blood.  The  urine  is  aeifl^  quite  different  from  the  ammoniacal  iirim*  f»f 
dironic  cystitis  with  insufficiency.  There  is  a  constant  dull  j>i»in  in  the  sjicrum 
and  a  sense  of  weight  and  fullness  in  the  rectum  and  perineum.  The  dis^'hanrr* 
from  the  anterior  urethra  is  diminished,  or  may  even  cease,  to  return  ugaia 
\vht*n  tlie  di^'p  urethra  improvt^s.  Kectal  examination  finds  the  jiroslatc  \mU 
thrr*libing,  and  teiuler,  often  swollen. 

Cmisiifuiional  mjmptom%  are  not  usually  marked,  though  in  some  easels  tliriv 
may  l>e  a  rise  of  tempt^rature^  moderate  prostration,  anorexia,  etc.  A  distiml 
chill  and  high  fever  usually  jmints  to  scmie  other  serious  eonipIieatii»n,  Dotallv 
to  abscess  of  the  prostate. 

Dor  ATT  ON. — The  du  rat  ion  ni  |iosterior  urethritis  is  indefinite.  In  !<*inii' 
cases,  under  rest  and  suitable  trealnient  the  inflammation  is  .-un-d  in  d«j3  or 
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weeks.  In  otliers  it  becomes  oLronic,  and  lasts  for  months  or  jears^  or  leaves 
the  patient  with  a  crippled  genito-iirinarv  apparatus  for  the  reniainder  of  his 
jtife. 

Chronic  Gonorrhea.— (Chronic  Anterior  and  Posterior  Urethritis. — 
While  many  eiis4"S  of  gunorrhea  get  %vell  under  favnndile  eHinlitifniy  in  a  few 
jireeks — rarchf  less  than  six — others^  treated  or  untreated,  are  pn^longed  in- 
definitely, and  then  eonslitiite  elinmie  gonorrhea.  Wlien  tlie  anterior  iirpflira 
IS  the  8€*at  «if  elironie  intlarninati^m,  the  dia^iostie  siini  c* insist t^  of  a  niueo- 
pnnilent  iirt'thral  diseharge,  more  or  less  abundant,  eoninionly  known  as  gleet. 
BiK*b  a  dischurge  niav  he  so  slight  as  to  prudiUM?  merely  a  gluing  together  of 
me  lips  of  the  meatus  in  the  ntorning,  and  a  .single  drop  of  discliargr,  or  so 
profuse  as  to  stain  the  elotbing.  The  amount  of  discharge  varies  nuieli  from 
time  to  time,  and  is  prone  to  increase  in  amount  from  sliglit  sources  of  irri- 
tation, such  as  sexual  excitement,  coitus,  the  use  of  alcohol,  violent  exercise, 
m^erfaligue,  etc.  Tlie  causes  of  the  prolimgatiou  of  the  inHammatiun  are  varied. 
Among  them  may  he  mentioned  posterior  urethritis,  a  narrow  ineafns,  or  the 
formntion  of  a  stricture.  There  may  he  gn^nnhir  j)atches  of  nnlualed  inflam- 
ination  in  tlie  mucous  membrane,  l:»encatb  ^vliieli  lie  areas  of  submucous  cell 
Intiltration  or  infection  of  the  deeper  glandular  follicles  of  the  nnieous  mcm- 
bnine.  Depressed  states  of  general  health,  anemia,  tulx^rcnlosis,  syphilis,  and 
otht^r  constitutional  diseases  ma}'  all  serve  to  prolong  the  course  of  the  disease* 
1  Severe  infectious  diseases,  such  as  typhoid  fever,  sometimes  cause  the  cessa- 
tion of  an  acute  or  chronic  gonorrheal  discharge.  Upon  recovery  from  the 
lyphoid  fever  the  gonorrhea  may  or  may  not  return. 

'  Diagnosis, — Sulgective  symptoms  are  nsually  wanting,  though  slight  itch- 
ing along  the  urethra  or  at  the  meatus,  or  slight  burning  during  urination,  may 
jbe  present.  It  is  liigldy  imjiortant  in  these  cases  to  determine  the  special  cause 
6f  the  chnmic  prf>cess,  and  to  discover  whellier  <ir  nut  tlie  posterior  urethra  is 
infected,  as  also  the  condition  of  the  prostate,  seminal  vesicles,  and  testes,  IF 
there  is  much  discharge,  it  will  be  unwise  to  intriKluce  inslruuients  into  the 
urethra  for  diaguostii^  purposes  until  the  intensity  of  the  inHauimation  and 
Pie  cpiantity  of  discharge  has  been  reduced  to  a  minimum  by  suitable  injections. 
I      The  diagnosis  of  anterior  and  posterior  urethritis  may  often  be  made  by 

re  or  other  of  the  following  procedures: 
The  Tiro-glass  Tesi, — The  patient  is  allowed  to  urinate  in  two  glasses,  hav- 
pg  l)een  previously  recpiested  to  hold  his  water  for  several  hours.  Two  or  three 
ilinces  are  collected  in  the  first  glass,  the  remainder  in  the  second.  If  the 
Irst  portion  contains  pus  and  shreds,  while  the  «eeond  is  clear,  anterior  ure- 
hritis  is  surely  present;  posterior  urethritis^  if  present  at  all,  is  only  of  slight 
^verity.  If  both  pirtinns  are  purulent,  the  first  but  slightly  more  than  the 
tecond,  and  the  patient  has  a  urethral  discharge,  anterior  urethritis,  and  prolv 
ttily  posterior  urethritis,  exist  A  generalij^ed  cystitis,  or  a  renal  source,  can- 
lot,  of  course,  he  excluded  with  certainty  liy  this  means,  but  when  posterior 
Urethritis  of  such  intensity  as  to  render  the  urine  distinctly  cloudy  is  present, 
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tial  Cystitis  and  Cicatricial  BladJor.)     Tlie  fnrtlier  extension  of  tii<?  ^r^nid^ 
rlieal  process  from  the  posterior  urethra  is  usually  to  the  glandnlnr  eleineDtt 
of  the  jrrosteto,  throogh  the  ejaeulatory  duets  to  the  ef>i<lidyniis  and  semirijil 
vesicles,  rarely  to  the  ureter  and  kidney.     A  hemic  infection  to  the  endL«car 
dinm,  to  the  joints,  muselea,  tendon  sheaths,  eye,  etc.,  is  not  infrecjiient, 

SyMPTDMS. — ^The  onset  of  Hcute  posterior  nrethritis  prodiiees  a  iiiarW 
change  in  the  syinfitrmis  of  gonorrhea.  The  patit*nf  now  has  whnt  he  diti  ru4 
liave  \iv{i^rc'-^frfqitt'fil  and  precipiMe  yrimtiion^  tiigrtlier  with  pain  dnriiiijaml 
after  tlie  iwi  of  n  different  character  from  that,  he  lias  previously  snfferHl.  lu 
adiliti<«n,  I  he  uretltnil  ilischarffe  is  diminished  in  <p»antity.  If  the  |>jihfnt, 
during  tieiite  anterior  nretliritis,  k^  caused  to  urinate  in  two  ghis?ir**,  tlic  first 
portion  passed  will  he  cloudy  with  pus  and  shreds,  the  second  will  lie  cletr. 
After  the  <»n?iet  of  jiosterior  urethritis,  Itoth  portions  of  urine  will  be  evenly 
clouded  with  ]>us. 

The  pain  during  urination  is  felt  in  the  perineum  and  glans  penis,  ending 
in  a  sharp  spasm  of  pain  as  the  last  few  drops  of  urine  are  expelled  and  the 
mus(^les  close  on  tlie  inHamed  prostatic  urethra.  Acute  posterior  urelhritij 
seldom  occurs  hc^foro  the  ihird  week  of  gonorrhea,  unless  the  infc'tion  has  Iteen 
carried  backward  hy  ihe  introduction  of  instruments.  It  is  believed  by  many 
surgeons  that  injtM*tions  into  the  anterior  urethra  are  resjxinsible  for  posterlur 
urptfirilis  in  a  large  projiurtion  of  cases.  This  nuiy  l»e  so;  nevertheless,  p(i$* 
tpriur  irretliritis  is  common  enough »  though  no  injcK*tions  have  been  used,  \& 
predisposing  cans^e^  may  k*  mentioned  the  use  of  iilcohol,  sexual  exeilemenl, 
active  exercise^,  notably  horseback  and  bicycle  riding;  further,  a  general  flabby 
habitus;  in  these  eases,  the  external  sphincter  l)eing  feeble,  the  infeetiom  dii^ 
charge  may  more  readily  pass  into  the  prostatic  urethra. 

Briefly  descriWd,  the  signs  ancl  symptoms  of  acute  gonorrheal  po^iterior 
urethritis  are  as  follows:  Fre<pient  uri nation,  with  tenesmus,  by  day  and  br 
night.  Ill  the  most  severe  cases  the  patient  must  urinate  every  few  mouamtj^ 
and  is  not  n-lieved  wht-n  the  bladder  is  enqitieHl.  There  is  severe  juiin  during 
and  at  the  cud  of  uriuatitm,  felt  in  the  glans  jienis,  the  rectum,  and  jierini^mn. 
The  urine  is  ev*»uly  purulent  thronghout;  the  last  drachm  or  two  usually  ctnj- 
tnius  blooih  The  urine  is  arid,  quite  different  from  llie  aunmmiacal  urinp  f»f 
clironir  cystitis  wifh  insuthciency.  There  is  a  constant  dull  pain  in  the  siacrum 
and  a  sense  of  weight  and  fullness  in  the  rectum  and  |*erineum.  The  discharge 
from  the  anterior  urethra  is  diminished,  or  nuiy  even  cease,  to  rchtni  again 
wlien  the  df*cp  nretlira  imjiroves.  TEectal  examination  finds  the  prostate  Wt, 
throbbing,  and  tender,  often  swollen, 

ConsiitntiiOTml  stfmpfoms  are  not  usually  marked,  though  in  some  cases  then? 
may  be  a  rise  of  tem|>fTature,  moderate  prostration,  anorexia,  etc.  A  diitiart 
chill  and  high  fever  usually  jmints  to  souje  other  serious  complication,  m>tuhh 
to  abscess  of  the  prostate. 

Duration, — The  duratii>n  «^f  posterior  uretliritis  is  Indefinite.  lu  ^mw. 
cases,  under  n^st  and  suitable  treatuient  the  inflammation  is  cnri-d  in  dav*  or 
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weeks.  Iti  otliors  it  berumes  chronic,  and  lasts  for  months  or  years,  or  leaves 
the  patient  with  a  cripple  J  genitourinary  apparatus  for  the  reamintler  of  liis 
life. 

Chronic  Gonorrhea — Chronic  Anterior  and  Postkrtor  Urethritis. — 
Wliile  many  eases  uf  gnnorrliea  get  well  iiiuler  favoralile  eimdilimm  in  a  few 
weeks — rarrhf  hss  than  ,91. r— others,  treated  or  initreoted,  arc  jirolonged  in- 
definitely, and  then  conRhtute  ehronie  gonorrhea.  When  the  anterior  urethra 
is  the  seal  nf  ehrnnie  inllaniinatifm,  the  diagnostic  sign  eonsistj^  of  a  ninco- 
pnnilent  iirelhral  discharge,  more  or  less  abundant,  commonly  known  as  gleeL 
ft  Sneh  a  dificharge  may  Ix^  so  slight  as  to  prodnce  merely  a  gluing  together  of 
'  the  lips  of  the  meatus  in  tlie  morning,  and  a  single  drop  of  discharge,  or  so 
profuse  as  to  stain  the  clothing.  The  amnunt  of  *lis(^harge  varies  mueh  from 
■  time  to  time,  and  is  prone  to  increase  in  amount  from  slight  sources  r»f  irri- 
tatif»n,  such  as  sexual  excitement,  cidtns,  the  use  of  alcidiol,  violent  exeri'ise, 
overfatigue,  etc.  The  en  uses  of  I  he  prrdongation  of  the  in  Ha  nun  at  inn  are  varied. 
Among  them  may  1m^  mentioned  jHisterior  urethritis,  a  narrow  meatus,  or  the 
formation  of  a  strict nre.  There  may  be  gramdar  patches  of  unhealed  intlam- 
aiation  in  the  mnctnis  membrane,  beneatli  whieh  lie  areas  of  snhmneous  cell 
iiitiUration  or  inft^'tion  of  the  deeper  glandular  follicles  of  tlie  juucons  mem- 
brane. l>epressed  states  of  general  health,  anemia,  tuberculosis,  syphilis,  and 
other  constitutional  diseases  may  all  serve  to  prolong  the  course  of  the  disease. 
Severe  infectious  diseases,  such  as  ty])huid  fever,  sometimes  cause  the  cessa- 
tion of  an  acute  or  chronic  gonorrheal  discharge.  Upon  recovery  from  the 
typhoid  fever  the  gonorrhea  may  or  may  not  return. 

Diagnosis, — ^Suljjcctive  symptoms  are  nsnally  wanting,  though  slight  itch- 
Jitg  along  the  urethra  or  at  the  meatus,  or  slight  burning  during  urination,  may 
W  present.     It  is  Ijighly  imprirtant  in  these  cases  to  deternune  the  spcMual  cause 

»f*{  the  chronic  prot^ess,  and  to  discover  wliether  or  nnt  tlie  posterior  uretlira  is 
infect e<l,  as  also  the  condition  of  the  prostate,  seminal  vesicles,  and  testes,  IF 
there  is  mueh  dis^'harge,  it  will  hv  unwise  to  infrodnce  instruments  into  the 
Urethra  for  diagnostic  purposes  until  the  intensity  of  the  inflammation  and 
the  quantity  of  diseharge  has  been  reduced  to  a  minimum  by  suitabh*  injections, 
ft  The  diagnosis  of  anterior  and  posterior  urethritis  may  often  Ik-  made  by 
t>ne  or  other  of  the  following  procedures: 

The  TiVQ-glass  Tesl. — The  patient  is  allowed  to  nrinafe  in  two  glasses^  hav- 
ing been  previously  requested  to  hold  his  water  for  several  hours.  Two  or  three 
rninces  are  colle<'teil  in  the  first  glass,  the  remainder  in  the  second.  If  the 
first  portion  contains  pus  and  shreds,  wdiile  the  second  is  clear,  anterior  ure- 
thritis is  surely  present;  posterior  nretliritis,  if  present  at  all,  is  only  of  slight 
t  severity,  Tf  Initli  portions  are  purulent,  the  first  but  slightly  more  than  the 
second,  and  the  patient  has  a  urethral  diselnirgc,  aoterlur  uretlu'itis,  and  prob- 
ably posterior  urethritis,  exist.  A  generalised  cystitis,  or  a  renal  source,  can- 
not, of  course,  be  excluded  with  certainty  by  this  means,  but  wdit^n  posterior 
urethritis  of  such  intensity  as  to  render  the  urine  distinctly  cloudy  is  present, 
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the  subjective  symptoms  of  pain  and  frequimcy  will  usually  be  marked.  An* 
other  meai?ure  is  sometiioes  useful :  A  soft-ruhher  catheter  h  passed  down  to  tlie 
bulbous  portion,  and  through  it  tlie  nnterior  urethra  is  washed  clean  with  u]\ 
solution.  The  eiUheter  i^  (hen  with<lrn\vu  iu»d  the  patient  urinate!^  in  a  e1n«r 
Pus  and  shreds  in  the  urine  passed  eome  from  ihe  pt)sleri<»r  urethra,  or  bUj- 
der,  or  higlier  up.  The  anterior  iirethro  losiy  })e  injeeted  with  a  e*>h»re<l  s*j1o- 
tion — nietliylene-hluo,  for  example,  Tlie  sglntion  is  permitted  to  reinuin  for 
a  minute  in  the  urethra.  The  eolored  solution  in  permitted  to  escape.  If, 
then,  the  patient  urinates,  blue  shrerls  in  tlie  itrine  come  from  the  anteriof 
urethra,  (^fhers  from  tlie  deeper  |>ortion*^  of  the  s:t»nitO'Urinarv  traet.  AnntW 
method  may  lie  used:  The  pati(*nt  nrinntej^  in  three  glasses.  After  the  first 
portion  Is  enlleet<>d,  the  seminal  vesieles  are  milked  per  rectum,  and  a  ^etymi 
portion  of  urine  is  eolleeted.  A  third  glass  is  then  used,  in  wbieh  the  patient 
empties  his  l>hi<hler.  Tf  the  seeond  portion  is  nor  ably  more  purulent  tliun  tlw 
first  and  third,  the  seminal  vesicles  are  inflamed.  In  order  to  be  e^mdasire 
this  differentiation  must  be  made  with  the  mieroseope. 

The  Diatpiosdc  Value  of  Shrftls  In  (he  Vrine. — While  the  diagnostic  value 
of  shreds  in  the  urine  lias  been  already  nu  ntioned  in  several  plaee«,  it  will  \^ 
well  to  discuss  the  topic  more  in  detaib  From  the  macroseopic  appearance*  of 
shreds  some  inferences  may  be  drawn  as  to  their  source  and  eharaeter,  Fr«>in 
the  niieroseopic  appearances  some  definite  information  may  lx»  gained  as  t> 
the  stage  of  the  inflaiuuiatory  progress,  whetlier  prweeding  toward  rw^overr 
or  not,  and  furtlier  as  to  the  presence  or  absence  of  gonococci, 

Macroseopiralhj,  we  may  make  the  broail  differentiation  that  shre<ls  wliids 
quickly  sink  to  the  In tt torn  of  the  vessel  usually  consist  of  pus,  while  shmlji 
which  float  or  remain  long  suspi^ndcd  in  the  urine  contain  nriueua  and  ppiOic- 
lium,  with  a  few  leucocytes,  and  either  indicate  a  liealing  process  or  Ijave  tlrir 
origin  in  the  prostatic  urethra,  and  are  without  pathological  siguificanct\  It 
is  to  be  borne  in  mind,  however,  that  the  most  imporrant  question  in  n-guftl 
to  shreds  is.  Do  they  contain  gonococci  or  not? 

The  following  classification  of  urethral  shreds,  given  by  Keyes,  app*':m  !'► 
be  practical,  and  agrees  with  my  own  experience: 

Shreds  may  be  classified  under  five  heads.  All  the  ^^arieties  or  only  one 
may  be  present  in  the  same  specimen.  They  are:  Small  granular  flakes,  nsTialir 
very  numerons;  threads;  tad]M»le  shreds;  angular  pieces;  cottony  shred&. 

The  small  granular  ffakes  usually  come  from  the  anterior  urethra,  Tlipy 
settle  only  shwly  in  the  urine,  and  consist  of  masses  of  ovoid  or  flat  epitWia, 
with  a  greater  or  less  nuTulier  of  pus  cells. 

The  threads  are  slender  wliite  bodies,  sometimes  of  considerable  Ifn^L 
Tliey  are  heavy,  and  settle  at  once  to  the  bottom.  They  consist  of  a  iVn^ 
aggregation  of  pus  cells,  massed  together  in  a  rope,  They  come  from  the 
anterior  urethra,  indicate  a  fairly  acute  process,  and  often  show  gonococci  «p>u 
staining.  When  the  gonococci  are  few,  double  staining  is  a  useful  measim*: 
Gram,  fi^^llowed  by  any  of  the  differently  colored  anilin  stainii — fuchsin,  Kii*- 
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marrlv  brown,  etc.  We  nre  tinis  hMo  to  ilifTeivntiatt!  most  u{  \\tv  cocci  ivseiii' 
hliug  the  go!i4XM>cciis  from  tlie  tnie  coccus  of  gcmorrhcnj  the  liiftcr  Ijeing 
motive  to  (iraiii. 

The  morphoiiMjif  alone  of  the  gon(N?oecus  i.s  not  sufficient  to  identifv  it  post- 
Iwly.  I  ijnote  from  C(»]e  (Osler.s  **  Modern  Meflicine/'  vol.  iii,  page  89): 
*  Streptocix^ci,  especially  when  obtained  from  uniniiil  exudates,  iniiv  fx*cttr  in 
euit-shapeil  paii^.  Jfost  elose^ly  rehited^  bcnvever,  to  gon<xo<*ei  are  Micro- 
cus  meningitidis  and  micrrM'occns  catarrhalis.  In  mor]ibology  an<]  staining 
properties  both  of  these  resend>le  the  gonoeoeciis,  bnt  differ  from  the  latter  in 
growing  on  ordinary  cnltiire  mediii.  Wliile  the?e  orijanisms  arc  not  likely  to 
cause  errors  in  the  stndy  of  iiretliral  exudatcK,  in  the  more  nnnsual  extragenital 
lesions  ttiis  jxissibility  must  always  be  borne  in  mind.  On  the  other  hand, 
gom>eoec*i  in  cultures  do  not  always  show  the  typical  form  mentioned  alx»\^e, 
Imt  may  appear  in  somewhat  oval  pairs,  or  as  roimded  individuals.  These 
organisms  grow  Ix^st  on  a  coUnre  medium  coin{>osed  of  hydrctcele  fluid,  one  part, 
Had  nutrient  agar-agar,  two  pa^ts;  or,  even  better,  on  a  medium  compjsed  of 
luinion  bl«:*od,  one  parf^  and  agar-agar,  three  parts.  Up  to  the  present  time 
lui  animals  except  man  have  been  sliown  to  be  truly  susceptible  to  infection 
with  the  gonococcus." 

The  comma,  or  tadp>!c  shreds,  are  ovoid  or  gloludar  masses  of  pus,  witb 
a  taillike  projection.  They  are  heavy,  and  sink  at  once  to  the  bottom  of  the 
vessel  They  often  contain  gonocoeci.  They  originate  in  tlie  posterior  urethra, 
and  represent  the  purulent  contents  of  an  infected  follicle,  or  the  purulent  scab 
<?f)?ering  an  eroded  surface  of  mucous  membrane^  rolled  up  into  a  balMike  mass 
V)}"  the  stream  of  urine. 

The  angular  picx^s  are  snpj^ose*!  to  originate  more  often  than  otherwise 
^mm  the  iuflsimed  urethra  beliind  a  stricture.     They  consist  <»f  jms. 

Voilony  ill  reads  are  often  setm,  in  otlierwis*^  p^-rfectly  clrar  urine,  as  a 
single  large,  filmy,  ropcdike  mass  of  mucus  which  floats  in  the  urine.     Such 

>*niisses  originate   in   the   prostate.      lTn*ler   the   microsco}M*  ibey   are   found   to 
^>ntain  mucus,  round  cells,  flat  epithelial  cells,  sometimes  crystals  of  oxalate 
«f  lime.     They  are  not  pathological. 
k        As  elsewhere  stated,  the  progress  of  the  cure  in  cases  of  chronic  urethritis 
'  Biay  be  watched  with  advantage  by  placing  the  shreds  from  time  to  time  under 
the  microscoj)e»     While  the  inflammatory  pr<x*ess  is  still  active  the  shreds  con- 
sist solely  of  pus.     When  healing  has  conunenced,  some  epithelia  will  be  seen 
mingled  with  the  pus  cells.     When  the  healing  process  is  complete,  the  shreds 
will  be  st*en  to  consist  chiefly  of  epiilielia,  with  but  few  round  cells.     It  is  to 
he  lK>rm»  in  mind  thiit  such  shreds  may  persist  in  the  urine  f«>r  a  long  time 
after  the  patient  is  n^ally  cured.     TndcfHl,  T  have  seen  many  cases  wlierc  their 
occurrence  seemed  to  be  permanent,  and  yet  these  individuals  were  certainly 
I  not  infectious. 

Tlie  Endoscope  or  TJrethroacope While  in  the  diagnosis  of  di??eases  of  the 

urethra  (nnilar  insjiection  of  the  urethral  mucous  membrane  may  be  dispensed 
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with  in  many  cases,  yet  for  an  accurate  diagnosis  in  certain  cases  of  rebellic 
chronic  urethritis  the  urethroscope  is  of  decided  practical  value.     The  lesic 


Fio.  217. — Klotz  Endoscopic  Tube. 


of  the  mucous  membrane  may  thus  be  accurately  located  and  their  charactc 
determined.  In  a  few  cases  only,  as  far  as  my  personal  experience  goes,  t 
urethroscopic  treatment  of  urethral  lesions  is  indispensable. 


Fio.  218. — The  Chetwood  Urethroscope.     (Keyes.) 

After  many  modifications  the  urethroscope  has  been  developed  into  a  ver 
perfect  apparatus.     The  instrument  consists  of  a  straight  metal  tube  (£lot 
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ymg  a  siii table  obturator,  together  with  an  elertriral  connectioii  for 
kg  its  interior.  The  electric  part  may  he  omitted  and  a  heaJ  mirror 
teet  light  down  the  tube. 

eleetrir*  uretbroseopej;,  one  of  two  methodj^  of  illumination  may  he 
tiie  instrument  of  Otis  a  small  inclosed  eleetric  lamp,  having  a  lens 
fit,  is  nsed  to 


Fitj,  210.— F    T,   Brown's  Urethral  Speoiilum. 


Tong  l>eara  of 
the  tnhe.  In 
a  small   elec- 

S  passed  dowin 

?  of  the  tnbt* 

remains  there 

\  exotuination.     The  originator  of  this  device  was,  I  believe,  Dr, 

ch,  of  Rochester,  N.  Y.,  the  invention  of  the  cold  lamp  by  W.  C. 
^^^  Preston,     of     that    citj, 

^^"^^^^^^^"^^^^"^^^r  having  rendered   it   pos- 

sible. The  instniment  is 
known  in  New  York  as 
( 'ijet wood's  iirethrejseope. 
F.  T.  Brown's  wire  ure- 
thral speenlnm  is  very 
usc*f»il  in  certain  cases 
(see  Fig.  219).  Both 
methods  illuminate  the 
iin*thra  in  a  satisfactory 
manner.     On  the  ground 

ence  aii<l   (Ocanlines^s,   I  much   prefer  the   instrument   of   Otis   (see 

eribing  the  diagnostic  nse  of  the  nrethroscope  it  is  to  be  home  in 
as  is  the  case  with  so  many  other  special  diagnostic  aids,  practice 
ence  are  necessary  for  the  proper  interpretation  of  the  things  seen. 
*er  ranst  be  familiar  with  the  appearances  of  the  normal  canal,  vary- 
oea  in  diflferent  parts,  before  he  is  in  a  position  rightly  to  study  and 
ts  pathological  chonges.  A  brief  description  of  the  appearances  of 
I  urethra  will  l)e  found  l)elow. 

chnic  of  endoscopic  examination  is  as  follows:  A  sterilized  tube  is 
large  as  will  pass  readily  through  the  meatus.  Iceland-moss  jelly 
lubricant.  As  short  a  tube  as  will  reach  the  spot  to  be  examined  is 
-from  four  to  five  inches  for  the  anterior  urethra,  from  five  to  six 
the  prostatic  nrethra.  Tubes  of  a  caliber  of  24  French  and  upward 
(nore  useful  thfln  smaller  nnes.  The  patient  may  lie  flat  on  his  back 
lation  of  the  anterior  uretlira,  but  must  be  in  the  lithotomy  position 
aminatioB  of  the  prostatic  portion.  The  introduction  of  the  tube 
rethra  is  made  by  holding  the  penis  vertical,  and  inserting  the  ob- 


tE  Ons  Electric  Urf:thro*<'qpk.  Mtieh  thp  moHt 
y  sftUTte  uf  illuiiiinatuiiti  for  «nduj*cupic  wurk,  in  the 
the  uulJior. 
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Fig.  221. — Set  of  Eni»oscopic  TuBEfi  in  Box  with  CKtnvrm 
Light. 


turator  rlinMigli  the  liieatii-^,  piisliin*^:  \t  ^oiUly  »mw«nl  until  resistann*  U  Ml, 
or  until  it  reiK'hes  I  lit'  Imlb.  If  the  autprior  nn^tlini  alone  is  to  lie  examiiu^tl, 
tho  nhtiirator  miiy  thfu  Ih/  vviflHlrauii  jiik!  thf  examination  conimence<i ;  if  the 

prostatic  |x>rtion  also^  tlieji 
the  in.strnnient  miiiit  lr 
slowly  rotatcnl  dovvuwar^l, 
neiirly  or  qnite  to  the  hori* 
7ontal,  nntil  it  cn^agt'*  in 
i!jo  linle  in  the  trian^iW 
Hgaiiient,  when  it  i^  pmW 
on  ^*ntly  into  the  hladdtr. 
The  jiassage  of  a  slrai^it 
instrument  into  thr  \im\- 
tier  without  a  geiirr  ' 
thctie  may  he  diii 
im possible.  In  ^nm  ca«efi 
it  is  easy;  nsnully  \\  i<< 
painfnh  In  my  own  prsi^ 
tiee  I  have  rarely  Ininui  the  information  oI*tainahle  by  this  means  valualilp 
enon«:h  to  tnake  up  for  the  notable  pain  and  discomfort  caused  by  the  pn> 
cediire. 

At  whatever  point  tlie  examination  is  commenced,  snccessive  areas  of  mih 
cous  menihrane  come  into  view^  as  the  tnhe  is  slowly  withdrawn.  Slender  appli- 
cators of  wood  or  metal,  covered  at  one  end  with  cotton,  arc  nsnally  ne<xH<iarT 
to  wiiK'  awiiy  the  excess  of  lid>ricnnt,  pns,  Uood^  etc,  from  the  wall  of  the  ciiual 
It  is  til  Ix^  hnrne  in  mind  tliat  tlie  colur  of  the  mucons  memhrane  varii^  in 
liealth  in  different  parts  of  tlie  canal,  and  is  also  varied  mechanically  hv  tlr 
pressure  of  the  endasco|)ic  tnhe.  Tf  the  iidie  is  press4*<l  aj^ainst  tla*  un*lhrjl 
wall,  tlie  mncMsa  apjx^ara  pale;  if  the  pressure  ce^isea,  red  a^ain.  The  imriiml 
color  is,  in  *^enerLd,  pink  or  saliinm  t»Hlnr.  Tlie  variations  in  the  dttTereal  p^♦^ 
tions  of  the  canal  in  health  must  he  learnetl  hy  exfjerience. 

Pathological  Changi%s  i^  the  Ukkthra  as  Vikwed  tiirouoh  tiik 
ExnoscoPE,^ — Changes  in  color,  in  the  character  of  the  surfai'e,  and  in  llw 
elasticity  of  the  urethra  wall  nuiy  he  reco^ized.  Infiltration  of  the  wall  «•( 
the  canal  with  connective  tissue  of  new  formation  is  reailily  recognized  l>v  tW 
loss  of  elasticity  thus  produced.  The  urethra  does  not  eollai>se  immediaU-lf 
upon  the  end  of  the  tuhe  as  it  is  withdrawn,  hut  forms  a  rather  deep,  nmn* 
or  less  irregular  fnmiel ;  the  surface  is  pale,  sometimes  glistening  white.  Wlrn 
actual  stricture  exists,  tiKo  narrow  for  the  passage  of  the  tube,  tlie  face  of  the 
stricture  may  l>e  studied.  If  very  narrow,  the  canal  through  the  jtriduTf 
may  sometimes  he  identified,  and  the  passage  of  a  tilif>rm  Umgie  thus  facili- 
tated. In  cases  of  diffuse  infiltration,  with  loss  of  elasticity,  the  entire  mawwi 
will  Ik*  paler  than  nonnal,  and  tin*  urethra  will  hug  the  tube  quite  final?, 
transnjitting  a  leathery  sensation  ti»  the  hand. 
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Color  ChfWfjes. — It  cannot  he  said  tlmt  t-fdcir  changes,  in  themselves,  are 
of  great  diagnostic  vahie.  The  mncoits  meinhnnie  in  cases  of  elironie  urethritis 
may  be  unifornily  reddened,  or  congested  patches  or  streaks  may  be  visible. 
As  stated,  cicatricial  areas  are  white;  sncli  may  involve  the  entire  caliber  of 
the  urethra,  or  be  arranged  in  pbitjiies  or  hmgihulimd  streaks.  A  gnmidar 
appearance  oi  the  nnicdsn  is  nne  nf  the  regnhir  changes  se^i'n  in  rbrnnie  nre- 
thritis;  stieli  areas  bleed  readily,  indicating  I  la*  presence  of  an  increased  nnm- 
ber  of  capillaries.  In  some  enses  the  reddened  nioalhs  cif  inflamed  lacunte 
ttjuy  Ije  visible  as  minnte  shallow  pits.  They  are  most  often  seen  in  the  central 
part  of  the  urethra,  and  ahmg  tlie  dorsal  snrface;  from  them  a  minnte  drop 
of  pus  may  sometimes  lie  seen  to  exude.  A  deep  pit  or  fold  of  nnnsnal  size — 
the  lacuna  niagna — is  frequently  present  in  the  fossa  navicnlaris,  near  the 
meatus.  Actual  erosions,  often  covered  by  a  soft  s{*ah  of  niueo-pns,  are  a  more 
or  less  regular  lesion  of  clironic  urethritis.  Minute  elevations  of  the  mucous 
membrane,  looking  like  translucent  granides,  are  occasionally  visible ;  they 
are  presumably  miniite  retention  cysts.  The  presence  of  actual  ulceration  may 
be  visible  in  chancj'idd  of  the  urethra,  rarely  in  tnie  chancre.  Tnbercidona 
idtvrs  of  the  urethra  are  rare.  They  are  nearly  always  associated  with  tuber- 
mlotis  disease  of  the  deeper  portions  of  the  geni to-urinary  tract,  and  are  con- 
sequently of  no  great  diagnostic  interest.  Scars  following  the  nperatiou  of 
internal  urethrotomy  arc  seen  as  Avhite  lines  along  the  dorsum  of  the  urethra. 
Tbey  vary  in  extent  according  to  tlie  length  of  the  incision. 

New  Growths  of  Ihe  Urf'lhra. — Polypi  in  the  urethra  are  capable  of  giving 
rise  to  a  chronic  muco-purnlcnt  discliargc.  They  occur  in  two  forms:  (1) 
Papillomata,  rescnnbling  the  acuminate  warts  of  the  prepuce  and  glans.  These 
are  usually  pedunculated,  pale  growths,  sometimes  cauliflowerlike,  sometimes 
filamentous.  They  occur  chiefly  in  the  anterior  part  of  the  canal,  (2)  Mu- 
eims  polypi.  These  wear  in  the  deeper  parts  of  the  canal  as  rounded,  smo4:Fthj 
bluish-white  ttnnors,  somewhat  translucent  in  appt^a ranee.  Tbey  are  jKnlnncu- 
lated  growths,  sometimes  c»f  considerable  size — ^large  enough  to  till  the  orifice 
of  the  tube,  for  example.  They  are  insensitive,  soft,  and  not  very  vascular, 
Tliose  situated  in  the  membranous  urethra  are  said  to  be  of  finner  consistence 
and  to  contain  Tuore  tibrous  tissue. 

Personally,  I  have  not  found  it  necessary  to  use  the  urethroscope  for  diag* 
noetic  purposes  as  a  routine  measure,  but  only  in  exceptional  cases.  It  has 
not  seemed  to  me  that  for  purposes  of  treatment  in  chronic  urethritis  it  pos- 
sessed advantages  over  othi^r  methods  in  ordinary  cases.  The  traumatism  pro- 
duced by  frequent  instrumentation  is  often  a  distinct  disadvantage. 

In  tumors  of  the  urethra  the  tirethroscope  is  indispensable  both  for  diag- 
nosis and  treatment.  In  u  few  cases  of  intractable  chronic  anterior  urethritis 
I  have  found  supjoi rating  hu'ima\  and  have  cut^mI  the  f^oudition  by  boring  into 
the  little  piwkets  with  -a  mirnite  Imttou  u{  nitrati^  of  silver  fused  on  the  end  of 
a  delii^ate  probe.  In  the  treatment  of  posterior  urethritis  |  (b«  not  believe 
the  use  of  the  emh>scoj>e  is  advantageous, 
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InflamMation  of  Cowper*!  Olaiids — Cowperitis. — Inflammation  of  Cowper'i 

glands  is  a  rather  tmcommon  complication  of  acute  and  chronic  g»^norrhei,  b 
the  latter  case  often  associated  with  stricliire.  In  the  acute  form  the  gljinj 
becomes  infected  during  the  later  weeks  of  the  disease.  The  proeesa  may 
end  in  resoltition,  or  in  the  formation  of  an  ahsctiss  with  j>eri-Cowperiti5( 
and  more  or  less  extensive  suppuration  in  the  perineum.  Probably  a  good 
many  cases  of  Cowperitis  not  ending  in  suppuration  pass  unnoticed  in  ena^-^ 
of  gonurrliea. 

Symptoms  of  Acute  Cowpekttis. — The  symptoms  of  acute  Cowperitism 
pain  and  tenderness  in  the  perineum.  If  abscess  format  inn  occurs,  a  tendi'r, 
circumscribed,  rather  deep-seated  tumor  forms  to  one  side  of  the  median  rapKv 
at  first  hard,  later^  as  the  abscess  approaches  the  surface,  elastic.  Const itutiouil 
symptoms  may  be  more  or  less  marked.  If  not  incised^  the  abscess  may  niptum 
into  the  urethra  or  discharge  by  ulceration  through  the  skin  of  the  perineum. 
Urinary  fistula  rarely,  if  ever,  follows,  though  a  fistulous  commxmication  nmtr 
sometimes  be  demonstrated  by  injecting  a  colored  fltiid  into  the  sinus  and  i^aii.*- 
ing  the  patient  to  urinate*  The  abscess  is  to  Ix?  differentiated  from  ordinary 
perinretliral  suppuration  chiefly  by  its  lateral  position.  Both  conditions  ri?>  i 
quire  incision,  and  in  both  stricture  should  he  sought  for,  ^H 

Ohkomc  CowPERiTLS.' — Clironic  inflammation  of  Cowpers  gland  is  en^^ 
denced  objectively  by  the  presence  of  a  more  or  less  tender  nodule,  or  u  m\m 
of  resistance  to  one  side  of  the  median  line  in  the  perineum,  and  by  the  pre^ 
enee  of  a  chronic  urethral  discharge. 

Tuberculosis,  cysts^  and  cancer  of  Cowpers  gland  have  been  observed, 

Folliculitis* — Any  of  the  glandular  crypts  of  the  urethra  may  be  infected 
in  the  course  of  gonorrhea.     So  long  as  tlie  duct  of  the  follicle  remains  open 
the  discharge   will  escape  into  the  urethra,  and  will   produce  no  distinctive 
Rymptoms.     These  cases,  however,  show  marked  chrouicity^  and  a  tendencv  to 
relapses  and  auto-reinfection.     When,  however,  the  duct  or  orifice  becomes 
plugged  J  retention  of  the  purulent  exudate  occurs,  with  the  protluction  of  m 
cystlike  forma titm  attached  to  tlie  urethra.     So  long  as  the  infection  rero&ini^ 
limited  to  the  follicle  itself,  the  size  of  the  tumor  produced  rarely  exceeds  tha^ 
of  a  pea.     Such  may  he  felt  as  a  shotlike  body  under  the  skin,  closely  conn«i*tM3L 
witli  the  corpus  spongiosum.     They  may  be  found  anywhere  along  the  pantL^i, 
but  certain  favorite  sites  exist— namely,  on  either  side  of  the  frenum,  anothe^ 
about  two  to  three  inches  back  of  the  meatus.     The  former,  if  it  ruptures  i^^ 
bursts  externally,  may  give  rise  to  a  fistula  rather  diflicult  to  cure*     WIh^^m^ 
infection  extends  outside  the  wall  of  the  inflamed  follicle  there  is  forroed    ^M 
periurethral  abscess.     Such  abscesses  in  the  penile  urethra  may  reach  the  ussmi 
of  fl  hazelnut,  or  even  of  a  w^alnut.     They  are  painful,  tf^nder,  and  give  ri 
to  dysuria.     In  the  bulbous  jMjrtion  they  may  attain  the  size  of  a  goose 
with  inflammatory  edema   of  the  scrotum   and   |Terineum.      Dysuria  may 
marked  in  tbesi*  cases,  but  the  fK'curreuce  of  absolute  retentiim  strongly  sii^jir*" 
the  presence  of  stricture  and  urinary  infiltration*     Such  abscesses  may  ruptu 
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into  the  urethra,  when  extravasation  may  follow.  Abscesses  arising  from  the 
membranous  urethra  are  especially  prone  to  this  complication.  (See  also 
Abscess  of  the  Prostate.) 


STRICTURE    OF    THE    URETHRA 

As  elsewhere  stnterl,  ermgcmital  striftiire  of  the  urethra  is  very  rare,  except 
just  at  or  within  the  nieatiia*  The  greatest  nuiMh<?r  of  urethral  strictures  are 
due  to  two  causes:  gonorrhea  and  trauma.  The  former  is  the  most  frequent. 
Both  are  cicatrices  of  the  ureteral  wall,  and  by  contracting  tend  continually 
to  diminish  the  caliber  of  the  canal  and  to  produce  urinary  obstruction.  Varied 
and  often  very  serious  symptoms  follow,  ending  in  tlie  death  of  t!ic  individual, 
in  many  instances,  unless  relieved  by  surgical  means. 

As  unusual  causes  of  stricture  uiay  he  meurioned  ulcerative  processes  of 
the  urethra — ^i.  e.,  chancre,  chaurroiJ,  cancer,  and  tuberculosis. 

In  the  production  of  gonorrheal  strictures  it  is  doubtless  the  gonorrheal 
process  itscdf  which  is  resiwinsible  for  the  formation  of  stricture  in  most  cases. 
What  part  may  be  played  by  the  use  of  strong  injections^  by  traumatism — as 
from  unwise  instrumentation  or  from  breaking  a  chordee— it  is  impossible  to 
say.     In  my  l>elief  these  causative  factors  are  of  trifling  importance. 

The  production  of  scar  tissue  in  the  uretliral  widl  is  apparently  caused  in 
two  ways:  (1)  By  the  invasion  of  tlic  submucous  structures  by  the  gonococcus, 
and  the  production  of  small-ccdled  infiltration,  eventuating  in  fibrous  tissue  of 
new  formation  (Finger,  Guyon).  (2)  By  the  letikage  of  small  quantities  of 
urine  through  the  damaged  mucous  membrane,  and  the  consequent  inflammatory 
process,  leading  as  before  to  the  production  of  scar  tissue  (Harrison). 

The  extent  and  depth  of  such  scar  tissue  varies  in  diflFerent  cases,  and  con- 
sequently we  find  strictures  involving  in  some  cases  only  a  very  limited  area 
of  the  canal,  forming  a  sliarply  bounded  ring  or  bridle,  the  wall  of  sear  tissue 
being  of  slight  depth  and  extending  only  a  shrirt  distance  beyond  the  mucous 
membrane.  In  other  cases  the  entire  thickness  of  the  corpus  spcmglosum  may 
be  involved  in  the  scar  for  severnl  inches,  or  even  its  entire  length,  so  that  the 
urethra  is  converted  into  a  leathery,  tough,  inelastic  canal,  of  varying  caliber, 
very  narrow  at  some  points,  less  so  at  others.  The  passage  through  tlie  stric* 
tured  portion  may  be  tortuous.  The  urethra  iK'hind  the  strictured  portion  is 
more  or  less  dilated. 

Strictures  may  be  classified,  according  to  their  situation,  into  anterior  stric- 
tures— i.  e.,  in  front  of  tbe  peno-scrotid  angle — and  deep  strictures,  tbose  situ- 
ated behind  that  point  Clinically  this  is  a  distinction  of  some  importance, 
since  the  latter  group,  when  cut,  denuind  an  additional  f>c*rineal  incision  for 
proper  and  safe  drainage.  Strictures  are  sometinies  classified,  according  to 
tlieir  caliber,  into  strictures  of  large  and  small  caliber,  those  not  admitting  a 
No,  15  French  instrument  Vicing  included  in  the  latter  group. 

Certain  marked  clinical  differences  between  traumatic  and  gonorrheal  stric- 
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til  res  exist.  The  forrner  are  most  common  in  the  bulbous  and  niembranoiift  jvjr- 
tions.  The  latter  may  be  anywhere  in  the  canal  except  in  the  prostatic  portion, 
where  very  few  examples  have  l)een  deHeribech  Tight  gonorrheal  slrictntwurp 
abo  most  frequent  at  or  near  tlje  bulho-mcmbranous  juneliuu.  Trauuialic  Htri^ 
lures  produce  synjptoms  very  soon  after  tiie  injury  in  a  very  hiring  pritportu^n 
of  eases,  only  rarely  after  a  long  interval.  A  tight  Irautiiafic  sfriciuri'  mav 
develop  in  a  few  weeks.  They  ncnrly  always  ref|uire  a  eituing  optTutiftn  fnf 
their  relief »  and  always  recur  unless  kept  oj>c^n  by  the  passage  i>f  ^mM^  nr 
unless  the  sear  tissue  is  excised  and  the  divided  ends  of  the  urethra  be  uuikii 
by  sutures,  and  in  most  eases  even  after  this  operation.  Gonorrheal  ^^' 
do  not  often  ]>rodnc^^  nuirked  syHi])touis  for  a  year  i*r  uir^re,  in  many  r\i- 
after  a  peririd  of  years.  They  may  often  Ije  relieved  in  a  satisfaetorj'  faaum-r 
by  ililatuHonj  in  a  few  eases  even  cured.  Those  in  tlie  jnaiile  uretlira  nuiv 
usually  be  cured  by  internal  iirethn^toniy.  A  certain  small  |»rojx>rtion,  id^i. 
of  strictures  situated  at  the  bullio-inembranous  jimetion  nuiy  l)e  curtHl  by  tb«l^ 
ough  division  witfi  a  knife.  Trauuuitic  strictures  are,  from  the  uiorlt*  of  tUir 
production,  usnally  single.     Gonorrheal  strictures  are  usually  multiple. 

Situation, — Tlie  cone  his  ions  of  different  observers  vary  on  this  jioint  Otis 
who  took  cognizance  of  slight  differences  in  the  caliber  of  the  canal,  founJ  tW 
uiajority  of  strictures  in  the  anterinr  urethra.  Sir  Henry  Thomp^nn,  wW 
observations  were  extensive  and  ac(*urate  arnl  are  still  unich  tjuoted,  tVaind  the 
bulbomeuibranous  junction  the  most  frequent  site* 

The  statistics  of  Thompson,  based  upon  the  study  of  270  specimeni*,  were 
as  f(dlows: 

He  flividcfl  tire  urethra  into  three  regions:  (1)  Tlie  hulbo-memhranouj?,  indu4* 
ing  1  inch  in  front  of  and  if  inch  belund  the  junction  of  the  spongy  iritfi  the  mcni' 
branouB  urethra.     (2)  From  the  anterior  limit  of  region  1  to  within  ?i  h 
the  meatus,  embracing  from  2J  to  3  inches  of  the  spong)'  urethra.     (:U    ! 
2|  inches  of  the  canal  from  the  meatuB. 

The  270  preparations  showed  3'^0  strictures: 

Region  1  contained  215  strictures  ^  i>7  per  cent. 
Region  2  contained  51  strictures  ^^  16  per  cent- 
Region  3  contained     54  strictures  ==  17  per  cent. 

There  were  1H5  eases  of  one  stricture  only,  situated  in  region  1,  Then?  ffrr? 
17  eases  of  one  stricture  only,  situated  io  region  2»  There  were  24  ca«es  of  m 
stricture  only,  situated  in  region  3, 

The  observations  of  Otis — ^who.  as  stated,  recognized  points  of  diinini>W 
urethral  caliber  much  slighter  in  extent  than  did  Thompson,  and  regarrltHl  ^urli 
narrowings  as  of  pathological  signiiicanee — found  the  relative  frequency  of  strii- 
tures  in  different  parts  of  the  canal  to  be  as  follows:  (1)  It  will  be  found  thit  nut 
of  258  strictures  52  were  in  the  first  qmirter  inch  of  the  urethra ;  r»3  in  the  fnl- 
lowing  inch,  viz.,  from  J  to  1|;  4H  from  1]  to  2i  ;  tS  from  2)  to  .1{  :  1I>  (mJ\^ 
to  4}  ;  14  from  4]  to  5i  ;  8  from  5]  to  ti^  ;  G  from  GJ  to  7^, 

By  the  above  ^^tat^Jntmt  it  will  be  sinm  that  they  »>ceur,  as  woiiM  natunilh  I* 
expected,  in  greater  frequency  where  the  inflamnjation  begins   the  earh*?al  ai 
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the  hottest,  and  graduallv  diminish  in  frequency  in  the  deeper  portions  of 
the  canal. 

Those  wlio  aiv  partieuliirly  interested  in  this  topic  are  referred  to  '' Stricture 
of  the  xMalc  rrelhni,  Us  Hndiral  Ciirr,"  liy  F.  X,  Otis,  M.  1).  G.  l\  Putnanfs 
Sons,  1885.  In  tliis  work  tin:  qiK^stifm  i>r  tlir  ealiUer  of  the  metlira  mid  of  the 
i^ituation  of  iirrtliral  strietirres  is  v<tv  fully  discussed.  Not  only  the  views  of 
Otis,  hut  also  those  of  Henry  K  Sands,  IJoliert  F.  Weir,  and  others  are  given. 

At  the  present  time  most  Anieriean  snrgeons  Ijelieve  tliiit  ()tis\s  ideas  ahoiit 
the  iliBtensihility  of  the  Tn«rinal  nrethni  were  m  the  main  eorreet,  and  that  the 
rule  he  formulated  in  re*::(ird  to  tlie  nearly  eonstaiit  relation  hot  ween  the  eireuni- 
ference  of  the  flaeeid  j)i4iis  and  the  caliber  of  the  urethra  was  a  good,  practical 
working  nile.  That  Otis  attributed  too  nmeh  importance  to  slight  contractions 
of  the  urethra  1  think  tliere  can  l>e  no  qnestion,  esf)ecially  in  regard  to  the 
iuiportance  f>f  such  eon  tract  if  m.s  in  tlie  prolongation  of  ehrnuie  nrethral  inflam- 
luations.  Personally  I  do  n*it  find  nearly  so  nmny  strictures  of  large  eahber 
requiring  operation  as  I  did  fifteen  or  twenty  years  ago,  nor  do  1  lielieve  that 
Mich  contractions  are  the  sole  or  most  inj|>ortant  cause  for  the  continnauee  of 
elironic  nrethral  flis(diarges.  The  persistence  of  the  gontw^oecus  in  the  anterior 
aud  posterior  urethra,  in  the  prostate,  an4l  in  tlie  seminal  vesicles  seems  fully 
to  account  for  the  chronicity  of  the  disease  in  a  large  jiroportiou  of  cases;  not 
but  tliat  sirictnre  i,s  resjionsible  for  gleet  in  many  instances,  and  that  division 
of  strictures  often  is  followed  by  the  ce.ssiation  of  anterii>r  urethritis.  It  Is 
always  a  question,  however,  how  nnicli  influence  is  to  be  attribnted  to  the 
o|x*rative  removal  of  iho  strietnre  and  how  nineh  to  the  systematic  passage  of 
full'sized  sounds  upon  the  diseased  niueons  memhrane,  a  very  valuable  curative 
Hieasnre  in  itself. 

In  reference  to  the  situation  of  strictures,  it  may  be  said  that  tight  .strictures 
are  certainly  most  frequent  at  or  near  the  bullm-mendiranous  junction^  those 
iof  large  caliber  in  the  penile  nretbra. 

Symptoms  and  Bi&g:nQfiifi  of  Stricture  of  the  Urethra. — The  usual  symptoms 
f  stricture  of  the  urethra  are  a  pi^rsistent  urethral  discharge,  pyuria,  changes 
in  the  size,  shape,  and  force  of  the  urinary  stream;  frequent,  often  painful, 
lirination;  drihtding  at  the  end  of  the  act,  and  in  advanced  cases  retention  of 
Urine.  XotaWe  exceptions,  however,  occur,  in  that  an  individual  may  have  a 
rather  tight  stricture  for  years  without  being  conscious  of  it.  The  first  symp- 
iiii  to  attract  the  attention  of  a  nonobservant  jierson  may  be  retention  of 
Urine.  The  time  elapsing  after  gonorrhea  before  a  stricture  gives  symptoms 
varies  from  one  to  twenty  years  or  more,  nor  does  the  time  seem  to  dejiend 
Upon  the  duration  or  intensity  of  the  gonorrheal  process. 

The  Symttoms  in  Dktail, — Chmnlc  UriOtral  DisrJuirfjr  or  fllepl  mifi 
Pytirin, — Tn  srane  cases  tlu*  disehargi^  |M*rsists  after  a  gonorrhea  jnd<dinitely. 
It  is  usually  small  in  amount,  nn^ndy  a  drop  of  njuco-purulcnt  material  foiuul 
on  separating  the  lips  of  the  gbu*d  meatus  in  tlie  uiorning — **  ffaitftf  mil  if  aire, 
good-morning  drop,  gleet/'     In  addition  the  urine  contains  shreds,  or,  if  pos- 
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terior  urethritis  coexists,  may  be  from  time  to  time  clouded  with  pus.  Slight 
causes  of  irritation,  alcohol,  coitus,  fatigue,  exposure  to  cold  and  wet  are  apt 
to  cause  an  increase  in  the  amount  of  discharge  and  an  aggravation  of  all  the 
symptoms.  These  patients  often  believe  that  each  exacerbation  following  coitus 
is  a  new  infection.  In  other  cases  the  patient  apparently  recovers  from  his 
gonorrhea.  He  has  no  discharge.  His  urine  may  even  be  quite  free  from  pus. 
After  several  years,  following  some  exciting  cause  such  as  excessive  coitus,  a 
gleety  discharge  reappears,  and  usually  continues  indefinilely  until  the  stric- 
ture is  cut  or  dilated.  In  a  few  cases  only,  notably  of  deep-seated,  tight 
stricture,  there  is  no  urethral  discharge.  In  these  cases  pus  and  shreds  in 
the  urine  are  present  from  the  coexistent  posterior  urethritis. 

Changes  in  the  Urinary  Stream, — Until  a  stricture  has  contracted  to  rather 
a  narrow  caliber,  no  changes  are  observed  in  the  urinary  stream.  At  most  the 
patient  may  notice  that  it  takes  him  longer  to  empty  his  bladder,  and  that 
the  stream  is  projected  with  less  force.  Narrow  strictures  near  the  meatus  may 
cause  the  stream  to  be  twisted,  forked,  or  bent,  and  yet  it  must  be  remembered 
that  the  stream  may  possess  these  characters  when  no  stricture  exists.  The 
coup  de  piston  at  the  end  of  urination  is  interfered  with,  owing  to  the  loss  of 
elasticity  of  the  urethral  wall.  He  may  dribble  after  he  has  finished,  or  find 
that  he  wets  his  garments  after  replacing  the  penis  in  his  clothing.  Deep- 
seated  strictures  do  not  produce  changes  in  the  shape  of  the  stream.  The 
patient  observes  that  his  bladder  is  emptied  slowly  and  with  more  effort  than 
formerly.  The  stream  gradually  diminishes  in  size.  There  is  dribbling  at 
the  end  of  urination. 

Pain  and  Frequency  of  Urination. — ^Pain  may  be  felt  independently  of  and 
during  urination.  Erections  are  sometimes  painful,  from  the  loss  of  elasticity 
of  the  corpus  spongiosum.  Painful  ejaculation  is  common  from  mechanical 
interference  with  the  passage  of  semen  through  the  stricture.  In  extreme  cases 
only  a  little  semen  appears  at  the  meatus;  the  remainder  goes  back  into  the 
bladder,  or  escapes  slowly  from  the  meatus  as  the  erection  subsides.  Spon- 
taneous sharp  or  aching  pain  is  often  felt  in  the  sacrum,  perineum,  glans  penis, 
urethra,  testes,  and  cords,  sometimes  in  the  thighs.  Painful  and  frequent 
urination  is  usually  due  to  posterior  urethritis.  As  the  stricture  contracts  the 
symptoms  grow  slowly  and  progressively  worse.  In  certain  cases  a  generalized 
cystitis  develops,  with  increased  severity  of  symptoms.  The  urine  may  re- 
main acid.  Ammoniacal  decomposition  is  less  common  than  in  insufficient 
bladders  from  prostatic  obstruction.  In  certain  cases  interstitial  cystitis  pro- 
duces cicatricial  atrophy  of  the  bladder.  Increased  pain  and  frequency  re- 
sult. The  capacity  of  the  bladder  may  be  reduced  to  an  ounce  or  two. 
These  patients  must  urinate  very  often;  some  of  them  suffer  from  almost 
constant  dribbling. 

Frequent  urination  is  a  very  constant  symptom  of  stricture.  At  first  it 
may  be  slight,  but  as  time  goes  on  the  j)atient  is  obliged  to  urinate  every  hour 
or  two  in  the  daytime,  and  to  rise  several  times  at  night 
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Sexual  Symptoms, — ^Erections  may  be  painful  and  ejaculation  may  be  in- 
terfered with.  In  some  case-ij  resultant  prostatic  inflammation  is  attended  by 
irritation  of  the  sexual  sphere.  These  patients  have  frequent  erections,  eommit 
sexual  exeessL'S,  and  may  have  painful  nocturnal  emissions.  In  other  cases 
byjKM'hondriiKuil  .symptoms  are  marked,  with  sexual  neurasthenia.  There  may 
be  psyehieal  impotence.  In  some  eases  imperfect  erections,  premature  ejacu- 
lation. an<l  other  neurasthenic  symptoms  are  present. 

Relent  ion  of  t'rine, — One  of  the  grave  accidents  regularly  associated  with 
tight  stricture  of  the  urethra  is  retention  of  urine.  While  in  the  majority  of 
cases  the  patients  have  long:  been  conscious  of  the  presence  of  stricture,  in  others 
the  early  symptoms  have  not  attracted  attention.  After  indulgence  in  alcohol, 
ec»itus,  exposure  to  cold  and  wet,  etc.,  the  urethral  mucous  membrane  at  and 
behind  the  stricture  becomes  congested  and  swollen,  the  stricture  closes,  and 
suddenly  the  patient  finds  himself  unable  to  urinate.  Under  suitable  treatment 
the  swelling  may  subside  after  some  hours  and  the  patient  may  empty  his 
llfidder,  or  he  uu\y  be  relieved  by  catheterization  and  have  no  further  attack 
for  many  mouths.  In  other  cases  the  bladder  becomes  greatly  distended,  and 
may  even  rupture  from  slight  trauma;  usually,  sooner  or  later^  a  little  urine 
passes  the  stricture,  and  dribbling  from  overflow^^ — ischuria  paradoxa — is  the 
result.  Permanent  damage  to  tlie  bladder  with  atony  may  follow,  though  less 
common  tlian  in  rfienti^m  from  enlarged  prostate.     (See  also  Bladder.) 

Sequelae  of  Stricture. — -The  bladder  and  kidney  complicalions  resulting  from 
gonorrhea  and  stricture  are  described  elsew^here.  Septicemia,  pyemiaj  and  uremia 
may  occur,  the  first  two  at  any  time  during  the  course  of  the  disease,  often  as  the 
i^csult  of  instrumentation  or  of  of)eration  when  perineal  drainage  is  omitted; 
The  third  as  the  result  of  retention,  usually  in  neglected  cases  where  the  kidneys 
art*  already  damagedj  sometimes  as  the  result  of  instrumentation  or  operation. 

Among  other  se(]uehe  of  stricture  may  be  mentioned,  in  addition,  vesical 
calculus,  epididymitis  and  sterilityj  seminal  vesiculitis,  hemorrhoids,  hernia, 
Urinary  infiltration,  and  fistula,     {See  sei^tions  on  these  topics,) 

Conditions  Resulting  from  Maltreatment  and  Neglect  of  Stricture. — Certain 
grave  conditions  may  result  from  the  maltreatment  and  neglect  of  stricture  of  the 
tirethra.  They  are  false  passage,  periurethral  infection  and  gangrene,  infiltra- 
tion of  urine,  urethral  chill  and  feverj  pyemia^  septicemia^  and  urinary  fistula. 

False  Passage.— When  an  instrument  is  forced  through  tlie  urethral  wall 
into  the  surrounding  tissues,  the  injury  is  know^n  as  a  false  passage     The  in- 

•  Btrument  usually  perforates  the  flfwir  of  the  urethra,  very  rarely  the  roof.  The 
Urethral  wall  gives  way  at  the  site  of  a  dilated  follicle,  an  ulcerated  area,  or 
enters  a  small  abscess  cavity,  or  in  some  cases  perforates  the  wall  of  the  canal 

I  just  in  front  of  the  stricture.  In  the  last  instance  the  injury  is  due  to  forcible 
attempts  to  pass  a  catheter  or  a  solid  instrument  through  the  stricture.  In 
careful  liands,  and  with  proper  instruments,  a  false  passage  should  be  a  rare 
Occident.  The  creation  of  a  false  passage  may  Ik*  ret^jgnized  from  the  follow- 
ing signs;  The  instrument  may  pass  onward,  but  may  be  seen  and  felt  to 
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deviate  from  the  iiiirldle  liue.  Tlie  beak  of  the  iustnunent  is  fixed — i,e.  it 
cannot  l>e  rotated  freely,  as  is  the  ease  when  it  has  entered  the  bladder.  The 
instrument  is  not  gruspec!  and  held  as  is  the  cum  when  engaged  in  a  stricntf^, 
unless,  fierrhanee,  it  hai?  k'c^n  forced  thronc:h  a  mass  of  tonph  sear  tissue.  If 
a  silv«*r  catheter  has  been  nsed,  no  urine  flows.  A  finger  inlrn<lneiHl  intit  th? 
reetiini  will  diseover  the  ht*ak  of  the  instrnnient,  not  in  the  bladder  but  turiof 
or  other  side  of  the  irie*lian  tin(\  and  usually  to  one  or  other  side  of  iT 
tate,  if  it  has  advaneed  so  far.  The  withdrawal  ai  the  instrument  i^  t- 
by  blading  from  the  nrethra.  The  creation  of  a  false  passage  is  ofti*n  fot- 
lo%ved  by  septie  syinpfonis— i*  e.,  n  ehill  and  a  rise  of  tenifierature.  A  llfMlv 
discharge  from  the  urethra  is  followed  by  a  purulent  one,  histing  for  a  nmnW 
of  days.  If  the  patient  is  able  to  urinate,  no  instrnnient  should  be  intr^Mltuvi 
for  ten  days  or  longer.  If  not,  and  it  is  inii>erative  to  get  into  the  hl«<l(ler, 
a  metal  catheter  may  \h*  very  gently  introduced,  and  made  to  hug  the  Tm4  ui 
tlie  canal  througliout  its  passage;  sometimes  the  false  route  niay  Ini  thus  avrwdei 
The  urethra  may  be  filled  with  ftlifornis,  one  of  which  may  finally  en^gt-  in 
the  stricture,  and  this  may  lie  used  ai^  a  guide  for  a  tunneled  catheter  or  a^ 
guide  for  a  ilaisonnenve  urethrotome,  or  as  a  guide  for  a  perineal  ge«'ti«m.  If 
no  instrument  can  be  made  to  pas^^s,  a  metal  instrument  may  be  intnHluml  as 
far  as  the  strii^ture,  and  the  urethra  0}>ened  uprui  it  in  frcmt  of  the  sfridnr? 
and  the  true  {lassage  sf>nght.  for.  If  the  orifice  of  the  stricture  cannot  be  founi 
a  slender,  straight  knife  may  be  thrust  into  the  mass  of  scar  tissue^  cxnctlv  in 
tlie  middle  line,  and  the  urethra  opened  behind  the  stricture.  The  left  fon- 
finger  in  the  reetnm  aids  the  surgeon  in  establishing  the  proper  direct  ion  of  tW 
cut.  It  is  seldom  that  a  surgeon  of  skill  and  exi»erienec  finds  this  prociMiure 
necessary.  Some  snrgeon.%  prefer  to  open  the  bladder  al)ove  the  pubes  a^d  per^ 
form  retrocatheterization, 

A  false  passage  umy  be  followed  by  a  perineal  abscess;  urinafT  infiltiaricQ 
is  quite  unusual.  If  instrumentation  is  commenced  too  soon,  a  false  paasaiee 
may  be  rcoiw^ned,  and  continue  as  a  suppurating  tract  for  an  indefinite  time 

UF?KTHliAr.  SnOCK^ UkkTHRAI,  CuiLL  AND  FkVKK^ URETHRAL  SePSJS  AID 

Pykmia.—  In  many  cases  of  nretliral  stricture  the  introduction  of  an  instru- 
ment through  the  stricture  and  into  the  bladder,  even  when  done  skillfldlv  aud 
gently  and  with  all  due  aseptic  pi'ecautions,  may  Ix'  followed  by  a  si^ritrs  of 
phenomena  usually  spoken  of  as  urethral  chiU  or  urethral  fever.  This  is  nota- 
bly true  of  cases  where  the  nretlira  is  dilated  behind  a  tight  stj*ictnrei  ubere 
chronic  anterior  and  posterior  urethritis,  as  well  as  cystitis,  are  present;  IB 
other  words,  where  there  is  chronic  pyogenic  infection  of  the  lower  p'tai^v 
urinary  tract,  lu  a  largi^  proportion  of  eases  the  phenomena  are  simply  Xhm 
of  urethral  sejtsis  ni  a  more  or  less  serious  character;  in  others  there  exist,"*  n 
m-rvitus  rt^tlex  eh-meiit  ac^tiug  njMin  the  fnu<'tions  of  ilauuige<I  kiilney;^  aial  uvhi^ 
tuating  in  uremia;  in  others  sepsis  ami  uremia  are  combined.  Whether  ia  aa^ 
of  the  cases  the  symt^loios  arise  fr*>m  a  portly  nervous  reflex,  I  aiu  iJ"t  y^-^ 
pared  to  say.     Certain  it  is  that  the  introduetiou  of  a  eleau  instrument  iii<" 
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a  lieahljy  gen itu-uri nary  Irart  is  vi*rv  rarely  fi>ll(>\vtMl  hy  any  i^erioiis  disturl>- 
stnvv.     The  cases^  ituiy  be  dividi^d  intt*  several  j;^rHii|»s: 

1,  Urethral  SItark. — We  diifereiitiiile  nretliral  rliill  and  fever  fnnti  tlie 
purely  nervous  Jistiirluinees,  nsnally  of  no  serious  niotuent,  whieb  may  follow 
the  introdnetioii  of  uii  instrument  into  the  nrethra  ami  bladder  of  a  highly 
neurotic  individiiaL  The  patient  is  very  uervims  and  apprehensive;  the  in- 
trtxloetioii  of  an  in.striiment  into  his  urethra  is  attended  by  much  suffering; 
m  the  Ijcn^k  passes  thrfMitrh  tlie  prostatic  p4irtion  lie  may  Si-ream  with  pain. 
His  faee  beeomes  pale  amJ  batlied  in  a  clammy  sweat,  his  extremities  cold,  his 
puUe  feelde ;  he  may  faint;  his  teeth  may  chatter  and  his  body  tremble.  He 
may  ft^el  nauseated,  and  even  vomit.  After  a  few  minutes'  rest  in  the  recum- 
bent pitstnre,  jierluips  after  a  drink  of  wbisky,  he  is  himself  again.  There  is 
no  elevation  u{  temperature.  As  he  reeovcrs  liis  face  may  redden,  he  may 
perspire  fi*eely.  So  long  as  be  has  a  healthy  geni to-urinary  tract  and  tlie  in- 
strument was  clean,  no  further  s^inptoms  follow.  Tiiese  phenomena  are  often 
s)X}keB  of  as  urethral  shock, 

2.  Urethral  Chill,  Urethral  Fever,  Urethral  tSepsis. — ^The  phenomena  of 
urethral  fever  follow  the  introduction  of  instruments  into  and  operative  pro- 
cedures upcrn  the  urethra,  the  prostate,  and  the  urinary  bladder,  usually  in 
the  presence  of  pyogenic  infection  of  the  genito-urinary  tract,  occasionally 
as  the  result  of  the  introduction  of  infwtive  organisms  during  the  instru- 
mentation. Several  signitieant  and  interesting  facts  are  to  be  home  in  min<l! 
The  symptoms  occur  with  niueh  greater  frequency  in  the  presence  of  an  oli- 
structive  lesion,  strieture  of  the  nrethra,  enlarged  prostate,  or  of  an  insuthcieut. 
T>hid*ler  tluin  und**r  otlu*r  couilitiuns;  that  \a  to  say,  in  eases  wdiere  the  drainage 
of  the  lower  genito-urinary  tract  is  imperfeet.  This  fact  is  well  illustrate<l 
ly  the  folliKving  oltscrvation,  c^ften  made;  A  pati(*nt  with  a  stricture  of  tlie 
uretljra  has  a  ebill  and  fever  nearly  every  time  a  sound  is  iutnMlueed.  The 
stricture  is  cut  and  iK^rineal  drainage  insHtuteth  Following  the  ojieration  and 
subseipient  instrumentation  neither  chil!  nor  serious  febrile  disturbance  (x-cur. 
Such  eases  are  Ijcst  treated  by  free  division  of  all  strictures,  with  perineal 
drainage,  not  hy  dilatation. 

Other  obsen^ations  are  of  interest :  Following  instrumentation  or  operative 
Taeasures  upon  the  dependent — i.  e,,  penile — portion  of  the  urethra,  urethral 
chill  and  fever  are  extremely  rare.  The  frecpieney  of  these  aeei<lent3  increases 
the  farther  hack  the  operative  procedure  extends.  They  are  notably  frequent 
as  the  re!^Hlt  of  instrumentation  of  the  prostatic  urt^thra,  a  part  peculiarly 
susceptihle  to  pyogenic  infection,  and  well  tittetl  fur  the  ahsorption  of  toxic 
products.  Formerly,  when  deep  strictures  of  the  urethra — i.  e.,  those  from 
five  to  five  and  a  half  inches  from  tlie  meatus — were  commonly  treated  by  in- 
ternal urethrotomy  alone,  septic  symptoms  of  a  serious,  even  of  a  fatal,  char- 
acter were  not  rare  accidents.  At  present  the  uniform  practice  of  draining 
such  cases  through  a  perineal  incision  has  rendered  these  complications  infre- 
quent.   The  i)raetiee,  formerly  common,  of  treating  strictures  by  di^^ilsion  or  by 
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rapid  dilatation  was  nften  followed  hy  iirolliral  sepsis.     Tlie  lacorati**!  uournii 
thus  caused  here,  as  elsewhere,  formed  ideal  avenues  for  septie  ubsi^rptioii 

Some  peeiiliarities  are  obst^rved  in  regard  to  urethral  fever  ftdlowjug  ('>tl>p>. 
terisra,  probably  explicable  on  the  ground  of  the  varying  virulence  of  t!,p 
microl>es  present  in  the  individual  case  and  of  the  varying  resistance  of  iLe 
same  individual  at  different  times.  In  some  cases  serious  symptomg  follow 
the  first  introduction  of  a  sound  through  a  stricture;  such  may  even  W  fatjil 
In  other  cases  the  chills,  fever,  etc.,  will  follow  the  intrrxluction  of  an  insirij- 
nicnt  at  irregular  intervals,  though  the  character  of  the  instrumentation  anJ 
the  condition  of  the  urine  may  seem  to  he  identical  on  eacli  occasion.  Slight 
traumatisins  may  be  followed  by  severe  symptoms,  gross  violence  by  none. 

Several  conclusions  may  he  drawn  from  the  results  of  experience:  Cttb^ 
terism  is  to  be  regarded  as  a  serious  procedure  (1)  when  it  is  done  for  the  fir<t 
time;  (2)  wdien  olistructlve  lesions  of  the  lower  urinary  passages  are  present; 
(3)  "when  there  is  old  or  recent  pyogenic  infection  anywhere  in  the  genit©- 
urinary  tract,  but  especially  in  the  urethra,  prostate,  and  bladder;  (4)  mtlie 
presence  of  any  form  of  nephritis, 

Precaufions  to  he  Used  in  Caiheterisnu — Catheterism  sliould  be  surroundctj 
by  every  safeguard  for  the  prevention  of  infection.  One  of  the  best  of  tli(tse 
is  antiseptic  irrigation  of  the  bladder  as  soon  as  the  operation  is  finishtMl  The 
best  procedure,  in  my  opinion,  is  that  of  Ultzmann^i.  e.,  the  intnxliiction  hita 
the  bladder  through  a  catheter  of  8  or  10  ounces  of  a  w^arm  antiseptic  solutioa 
(potassium-|)ermanganate  solution,  1-1,000-2,000,  or  of  nitrate-of-silver  s/)lih 
tion,  1-1,500-4,000) — after  which  the  patient  rises  and  euipties  his  bla<iiler» 
thus  thoroughly  washing  out  the  bladder  and  urethra.  If  the  bladder  is  insuffi- 
cient, the  patient  voids  as  much  as  he  can ;  the  remainder  is  removed  by  caflM*ter, 

The  use  of  ttrotropin  internally,  in  doses  of  0.5  to  1.0  three  time^  daily,  ts 
believed  by  many  surgeons  to  diminish  the  likelihood  of  urethral  fever. 

Instrumentation  should  be  performed  wnth  the  utmost  gentleness.  Other 
things  being  equal,  the  greater  the  trauma  to  the  mucous  membrane  the  greater 
the  likelihood  of  septic  absorption.  In  prostatic  cases,  when  catheteriml  for 
the  first  time,  and  in  other  cases  known  to  be  subject  to  urethra]  ehilk^  the 
patient  should  remain  quietly  in  bed  for  six  hours  after  catheterizatioa 

The  following  medication,  it  has  seemed  to  me,  tends  to  prevent  the  oocu^ 
rence  of  urethral  chill,  or  to  ameliorate  the  discomfort  in  the  less  serious  caitf 
when  a  chill  does  occur.    It  may  be  given  at  the  time  the  instrument  is  paandr 

Morphina  muriate    f  grain. 

Extract  cannabis  indica ^      " 

Nitroglycerin  . , , .  jj[^    " 

Extract  of  hyoscyamus ,       \      *• 

Oleo  resin  of  capsicum -^  minim. 

Oil  of  pepi>ermint * , , , , .  jV       ^ 

Mix  and  make  into  one  pill. 
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Syrnifftffns  of  Urcilufd  Chilly  Ureihral  Fever,  Seplte  rnloxiraflon  of  Ure- 
ihral  Or  if/in* — Tlie  syniptoiiis  of  acute  but  transient  sepsis  following  the  in- 
troduction of  a  sound  into  tlie  Madder  were  very  well  described  by  Sir  Henry 
Thompson.     The  description  is  here  quoted : 

Some  three  or  four  hours  afterwards  the  patient  wants  to  pass  water,  and  feels, 
in  doing  so,  a  smarting  sensation  which,  after  all,  is  the  natural  consequence  of 
passing  any  instrument  through  the  urethra  whether  healthy  or  diseased.  Soon 
ufter,  it  may  be  a  few  minutes  or  an  hour,  or  even  inore^  the  patient  suddenly 
feels  a  cold  ehill  through  his  back,  thence  invading  the  whole  system,  so  that  his 
teeth  chatter  involuntarily  and  all  his  limbs  tremble  so  much  that  it  is  obvious 
to  a  bystander  tliat  lie  is  the  subject  of  a  convulsive  shudder  which  he  cannot 
control,  affeeting  the  voluntary  muscles.  The  patient's  look  is  haggard;  he  be- 
comes grayish  in  tint,  dark  beneath  the  eyes,  the  expression  of  his  face  is  altered, 
his  breathing  is  hurried  and  the  voice  changed.  The  attack  varies  greatly  in 
intensity  in  difTerent  cases  and  circumstances.  Such  a  patient  is,  of  course,  sent 
to  bed  at  once,  if  not  already  occupying  one,  that  hot  bottles  and  warm  coverings 
may  be  applie<3 ;  and  the  bed  itself  shakes  with  the  rigor,  if  the  fit  is  severe.  He 
now  begins  to  complain  of  severe  pains  in  his  head,  hack,  and  limbs;  there  may 
be  an  attack  of  vomiting  or  of  purging,  although  these  are  not  so  common.     The 

■  temperature  if  taken  now  is  high,  and  rising  rapidly,  reaches  nearly  \0A°   F.  or 
\      passes  it,  sometimes  to  105°   F.     Tn  half  an  hour^  perhaps,   more  cominnnly  an 

hour  or  more,  the  pale  and  contracted  features  become  red,  then  flushed;  the 
month  is  dry;  he  asks  for  a  drink,  and  with  an  oppressive  sense  of  heat  he  is  eager 
to  throw  off  the  coverings  which  have  teen  heaped  upon  him.  His  pains  are  now 
severe  and  iiis  temperature  at  its  maximum ;  the  pulse  is  rapid,  hard,  and  vibrating. 
There  gradually  appears  a  little  glistening  in  the  dry,  cutaneous  surface,  the  eom- 

tmencing  dew  of  gentle  jw^rspiration  which  quickly  becomes  profuse  from  the  now 
Soft,  relaxed,  and  reddened  skin,  with  sensible  relief  to  pain  and  feverish  heat. 
The  respiration  becomes  slower  and  fuller  and  the  patieut  is  tranquil,  passive, 
exhausted  in  appearance  as  he  lies  on  his  back  sweating  at  every  pore.  Then  the 
puUe  slowly  growls  less  rapid,  is  soft  and  full ;  temperature  diminishes,  thirst  con- 
tinues, and  he  passes  a  little  urine  dark  in  tint.  After  six,  twelve,  or  eighteen 
hours  the  signs  of  fever  disappear,  leaving  him  more  or  less  weak,  and  he  is  con- 
valescent the  next  day  or  the  following  one.^ 

■  This  is  the  history  of  a  typical  attack.  In  other  cases  the  symptoms  begin 
in  nuich  the  same  w^a\%  but  the  patients  go  on  to  suffer  from  acute  or  chronic 
Bepticemia  or  from  pyemia,  not  differing  from  these  conditions  from  other 
causes  except  that  combinations  with  acute  or  chronic  uremia  are  frequent. 
The  diagnosis  is  usually  simple.     (See  Septicemia  and  Pyemia.) 

Uremia  and  Oombixations  of  Sepsis  with  Uremia. — One  of  the  gravest 
accidents  following  the  passage  of  a  sound  through  a  stricture  or  catheterization 
in  prostatic  obstruction  is  suppression  of  urine  and  death  from  uremia.  Cases 
liave  been  reportet!  in  which  death  occurred  within  twenty-four  hours  from  the 
first  pas>^ge  of  an  instrument.     It  would  seem  probable  that  in  these  the  cause 

>  Sir  Henry  Thompaon,  "  Diseases  of  the  Urinary  OiigaiiS;"  188S,  p.  180, 
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of  death  has  been  a  very  intense  sepsis  in  the  presence  of  nephritis,  the  latter 
often  unsuspected.  No  case  of  ordinary  suppression  of  urine  is  fatal  in  twenty- 
four  hours  from  its  inception,  and  if  death  in  these  cases  is  attributed  to  uremia 
alone,  it  must,  I  think,  be  assumed  that  a  marked  uremic  intoxication  existed 
at  the  time  the  urethra  was  explored. 

More  common  than  these  sudden  and  acute  cases  are  those  of  subacute 
sepsis  and  chronic  uremia,  following  instrumentation  or  operation  upon  cases 
of  stricture  of  the  urethra,  enlarged  prostate,  or  other  obstructive  lesion.  These 
are  seen  not  infrequently  in  old  and  neglected  cases  of  stricture  and  in  pros- 
tatic obstruction.  The  kidney  lesion  is  sometimes  a  chronic  interstitial  nephri- 
tis, sometimes  chronic  diffuse  nephritis  of  other  types,  in  other  cases  a  septic 
ascending  or  hematogenous  infection  of  the  kidney;  and  since  in  this  group 
of  kidney  infections  the  lesion  is  usually  bilateral,  a  fatal  result  is  to  be  ex- 
pected in  a  very  large  proportion  of  cases.     (See  Kidney.) 

These  patients,  after  the  passage  of  a  sound,  catheterization,  or  some  opera- 
tive procedure  on  the  lower  genito-urinary  tract,  develop,  sometimes  suddenly, 
sometimes  gradually,  the  symptoms  of  a  moderately  severe  general  sepsis.  In 
addition,  the  quantity  of  urine  is  diminished,  the  excretion  of  urea  is  below 
normal ;  the  urine  contains  albumin  and  casts,  pus  in  greater  or  less  amount, 
bacteria  of  various  kinds,  sometimes  blood.  As  the  days  go  by  the  patient 
becomes  more  and  more  stupid  and  apathetic.  The  fever  is  usually  moderate 
and  of  the  ordinary  irregular  septic  type.  Gradually  these  patients  sink  into 
a  condition  of  exhaustion  and  die;  or  uremic  coma  may  come  on  at  any  time, 
with  total  suppression  of  urine,  ending  in  death  after  several  days. 

The  pyemic  cases  run  the  course  of  an  acute  or  chronic  pyemia,  as  elsewhere 
described. 

Phlegmonous  Inflammation  and  Gangrene  of  the  Genitals,  of  Urethral  Origin, 
with  or  without  Urinary  Infiltration. — During  the  course  of  stricture  of  the  ure- 
thra, notably  in  cases  of  tight  perineal  stricture  with  or  without  retention  of 
urine,  and  in  debilitated  subjects,  septic  and  putrid  infection  of  the  peri- 
urethral tissues  may  suddenly  occur,  spread  rapidly,  and  cause  death  in  a  few 
days.  The  condition  is  frequently  accompanied  by  urinary  extravasation,  and 
yet  it  is  to  be  borne  in  mind  that  the  escape  of  urine  into  the  tissue  is  merely 
a  concomitant,  not  an  essential,  part  of  the  process.  . 

It  was  formerly  believed  that,  as  the  result  of  straining,  the  muscular  con- 
tractions of  the  bladder  ruptured  the  dilated  urethra  behind  the  stricture,  and 
forced  the  urine  into  the  surrounding  tissues  under  considerable  pressure.  Tliis 
theory  is  not  consonant  with  known  facts.  Retention  of  urine  and  a  dilated 
bladder  is  not  followed  by  powerful  contractions  of  the  detrusor  muscles.  Phleg- 
monous inflammation  and  gangrene  may  occur  without  retention,  and  in  cases 
of  stricture  of  large  caliber.  The  essential  factor  is  an  ulcerative,  suppurative, 
or  gangrenous  process  of  the  urethral  w^all,  with  consequent  infection  of  the 
periurethral  structures.  Urine  may  or  may  not  be  found  in  the  infected  tissues 
at  operation  or  autopsy. 
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Tbe  syiijptoiiis  uiid  history  vary  somewhat  in  different  cases.  Usually  these 
itients  have  long  Ix^^n  afflicted  with  stricture;  they  are  often  debilitated  alcfi- 
hidic  snbjecta.  There  may  be  a  dilated  antl  pouched  nretlira  bebiu*!  the  .stric- 
ture, A  periurethral  abscess,  acute  or  chronic,  or  gangrene  of  the  urethral  wall 
often  precedes  the  progressive  infection.  In  some  cases  the  iufectiou  of  the 
periurethral  structures  is  accompanied  by  retention  of  urine,  in  some  it  is  not, 
Tlie  general  symptoms  consist  of  rapidly  progressive  and  profound  |>bysical 
and  mental  depression.  There  is  a  rapid^  feeble  pulse,  nn  elevated  or  sub- 
nonual  temperature,  usually  stupor  or  apathy,  followed  by  quiet  or  active  de- 
lirium, coiua,  and  death.  Locally,  a  tender,  boggy,  edeuuitous  swelling  rapidly 
forms  in  I  be  perineuoi,  extends  forward,  involving  the  scrotum  aud  penis,  later 
the  inguinal  regions  and  the  anterior  alHlominal  walL  The  attachments  of  the 
deep  layer  of  the  suiH^rficial  fascia  usually  serves  as  a  bar  to  the  involvenient 
of  the  thighs  and  gluteal  region.  The  entire  urethra  may  slough,  together 
with  the  contents  of  the  ischiorectal  fossa ;  occasionally  perforation  r>ccurs  into 
the  rechini-  The  prcK'ess  does  not  extend  above  the  pelvic  diaphragui,  nor  is 
the  bladder  itself  involved.  Every  hour  the  patient  sinks  deeper  and  deejK^r 
under  the  overwhel ruing  septic  intoxication  or  sapremia.  The  scrotuui  swells 
to  enormous  size,  and  may  reach  the  prt*portions  ai  a  large  grajn?  fruit  in 
tw'enty-foiir  hours.  The  iuteguuient  and  lorise  tissu(*s  of  ttie  penis  also  swell 
^eatly.  If  the  process  lie  of  the  gangrenous  type,  a  bn»wn,  then  gre^en,  then 
greenish -black  discoloration  appears  on  the  surface,  and  within  a  day  or  two 
the  skin  of  the  external  genitals,  perineum,  and  lower  abdomen  may  lie  totally 
gangrenous.  In  the  cases  not  ass<J€iated  witli  putrefaction,  iullauiuiati*ry  edeoia 
takes  the  place  of  gangrene.  If  the  patient  survives  long  enough  the  skin 
sloughs  here  aud  there;  pus,  urine,  and  nuisses  of  necrotic  tissue  are  discharged 
through  the  oiH*niugs  thus  fonued.  Incision  of  the  infwted  tissues  opens  up 
cavities  tilled  with  thin  pus  and  urine.  The  sulicutaueous  tissues  are  found 
In  a  condition  of  porky  e<lema,  or  gangrenous  or  sloughing,  according  to  the 
duration   and   character  of  the  process.      A  eouimunicatioii   with   the   urethra 
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Fia.  222. — ^CovirAL  Stefx  Sound  or  a  TiOOD  Pattern.     (Wutiwn  and  Cunnfnghiim.) 


'iiiay  or  may  luit  l»e  found.     Urine  uuiy  or  may  nf*t  be  extravasated.     A  tight, 

Hiinietimes  impenueable,  stricture  ia  usually  present,  and  perineal  section,  often 

Xvithont  a  guide,  is  nt^cessary  to  drain  the  bladder.     Retention  of  urine  is  the 

l^nle.     A  sirudl  projjorti^ui  of  these  cases  are  saved  by  early  aud  extensive  in- 

f?isions.     From  what  has  preceded,  it  nuiy  be  understood  that  the  condition  is 

one  not  likely  to  be  confounded  with  any  other.     There  is  a  history  of  an  old 

and  neglected  stricture,  usually  retention  of  urine,  profound  septic  symptoms, 

and  the  cbarai'tcristic  local  lesions, 
U 


672 


DISEASES   OF  THE  UEETHKA 


I  was  onc€  called  to  ojierale  upon  a  ease  of  siip|X)9Gd  urinary  infiltration* 
I  found  a  ouin  who  had,  indeed,  retention  of  urine  from  a  tight  slrieture.    IIU  \ 
scrotum  was  enormously  swollen;  hut  the  swelling  was  ovoid,  limited  to  one 
half  the  serotuui,  sharply  eireinuserihed,  neither  tender  nor  painful,  had  been 
prescmt  for  sijujc  tiiHt%  and  was  transluet'Ot — in  otiier  words,  a  hydroeele.  I 

Diagnosis  of  Stricture  of  tlie  Urethra  and  tlie  Betection  of  Stricture  by 
Instmrnentation^ — 'Ihv  symptoms  of  stricture  o{  the  uruthru  have  already  beea 
described.     Some  additional  diagnostic  data  are  here  given. 

Chronic  urethral  discharge  is  often  due  to  stricture,  though  not,  as  wa 
taught  and  believed  by  Otis,  invariably.     Not  every  prostitute  has  a  contagiousl 
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Flo.  223. — DotrBLK  Tapkbkd  Sound.  The  mstrument  poK-^ts^es  the  udvuntti*;? 
that  after  ita  lanjefit  diutiii'tcr  lias  pauHsed  tho  mpatu.s,  this  portion,  which  is 
I'xireindv  si'tisitive  to  overtiistontion  b  no  lotigft  stretched,  (Watson  and 
Cunningham.) 

gonorrhea,  and  a  man  wlio  aeqnires  a  fresh  discharge  every  time  he  eopuIau*3 
very  prubably  has  a  strieture.  When  the  stricture  is  removed  he  may  get  well^ 
not  before.  Slight  narrowings  of  the  uretlini  are  not  necessarily  pathologicaL 
A  man  who  takes  a  30  French  sound  smoothly  and  easily,  so  that  the  instru- 
ment is  nowhere  gTas|:>ed  and  more  or  less  tirmly  held,  does  not  require  a 
cutting  operation,  though  one  port  of  his  urethra  may  easily  l^e  stretched  to 
40  and  anotlier  only  to  30,  The  commonest  point  of  pliysiological  narrowing 
in  the  urethra  is  the  meatus  urinarius,  or  in  the  next  half  inch  of  the  canah 
If  markedly  contracted,  such  a  meatus  may  cause  the  persistence  of  a  urethral 
discharge,  and  will  certaiuly  prevent  the  passage  of  a  full-sized  sound,  one  of 
the  mOrst  rahiahle  means  of  ireattng  ehronic  anterior  urethrlfisy  whether  due  to 
stricture  or  not.     ThuSj  in  certain  cases  the  division  of  such  a  meatus  up  to  a 
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FiQ.  224. — ^SouNn  with  Reniqttk  CimvK.  ThiK  mslrumpnt  i.-*  \ery  uaeful  In 
certain  cnsvs  whero  a  .Hounil  of  onlinury  curve  does  not  readily  ptisa.  (Wot- 
Bon  and  Cunnmghain.) 


reasonable  Bize — i*  e.,  somewhere   short  of  hypospadias — may  be   a  valuable 
curative  measure. 

It  often  happens  that  a  patient  presents  himself  w^ith  symptoms  of  a  prob- 
able stricture.  A  sound  passes  as  far  as  the  hiillnvmemhranous  junction,  nni 
is  there  arrested.  The  surgeon  should  not  decide  to<i  hastily  that  the  patient 
has  a  tight  strictnre  at  that  point  It  may  ho.  only  the  resistance  offered  by 
spasm  of  the  c*uu  pressor  uretlira^  muscle,  to  he  overcome  by  patient  and  veiT 
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itk*  pressure;  (>r  tin*  la-ak  ♦>!*  the  iiistmnieiit  may  luive  ciiught  against  the 
I  triangular  ligaiiieiit,  owing  to  a  dilated  biilbmis  pc»rtion,  and  must  be  lifted 
over  ttie  ligamentmis  wall  before  it  will  enter  tlie  menibrauoiis  portion  of  the 
urethra.  Sometimes  a  hirge  in^tniment  will  pass  tliis  j)oint  witli  ease,  while 
a  small  one  will  vnUAi  every  time.  If  an  instnirnent  of  the  ru'dinary  eurve 
pannof  he  made  to  jms^,  a  s^nnnl  with  the  Beniqiie  eurve  will  sometimes  enter 
with  ease. 

When  a  patient  presents  himself  with  a  perfectly  definite  history  of  stric- 
ture, sneh  that  tlie  surgeon  decides  upon  operative  treatment,  and  more  espe- 
cially if  the  patient  give.s  a  liistory  of  urethral  eliills  and  fever  following  former 
instrnmentation,  it  will  lie  wafer  to  make  the  exact  diagnosis  of  the  situation 
and  size  of  the  stricture  while  the  patient  is  under  a  general  anesthetic,  and 

t>perate  then  an<l  there. 
Free  and  complete  division  of  the  scar  tissue  constituting  a  stricture  offers 
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Fig.  225,- — Roitotes  X  Bout.e  for  the  I>ETEmoN  or  STRirrruRE  of  the  Urethra,     llel«^jw  h  a.  (Jiagratn 
■bowing  the  relations  of  the  shoulder  of  the  itistrument  ta  thr  posterior  face-  uf  a  stricture,     (Watstm 
I  and  Cunningham,) 


Stricture  rtK^ontrarts  at  once,  and  the  patient  is  hut  little  better  off  than  though 
no  operation  had  been  done.  The  siirgetm  inay  know  that  the  stricture  ia 
completely  severed  from  the  fact  that,  when  the  Otis  nrethrotonie  is  used,  the 
instrument  mny  he  turned  up  several  sizes  larger  without  resistance  on  the 
part  of  tlie  tissues.  Furtlier,  a  full-sized  sound  may  bt*  introduced  readily 
[into  the  bladder,  and  will  m*  hm^^er  he  gripfXHl  by  the  urethral  walh  If  this 
result  cannnf  he  attained  the  stricture  will  require  the  passage  of  sounds  at 
regular  inten^als,  proliuldy  for  the  remainder  of  the  patient's  life.  When  the 
entire  urethra  is  converted  into  a  leathery,  inelastic  tube,  no  operation  can 
effc^et  a  cure.  8trieturea  of  the  penile  urethra  can  usunlly  be  cured  by  ure- 
throtomy;  tight  strictures  at  or  near  the  bulbo-niemhranous  junction,  only 
rarely.  When,  after  o^ieration,  a  stricture  is  going  to  reconfraet,  the  surgeon 
can  readily  detect  such  a  tendency  within  a  month,  if  not  k*fore  the  end  of 
that  period. 
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Instruments  Usei  ul  in  the  Diacjnosis  of  Strictuke  of  the  Urethba. 
— The  in.stnimciits  ihsefiil  in  the  diagnosis  of  stricture  of  the  urethra  are  a  set 
of  eouical  steel  sounds,  sizes  10  to  40  French ;  a  few  steel  sounds  with  the 
Benicjiie  curve,  tlie  medium  sizes^  18  to  30  French,  For  the  detection  of 
stricture  some  siirginms  prefer  blunt  suimds — i.  e,,  of  the  same  size  to  the  jx»iut 
of  the  beak-  Conical  sounds  made  with  a  donlde  taper  jwi5sess  tlie  aih'untago 
that  the  meatus  is  not  distended  when  the  l>eak  has  passed  into  the  deeper 
portions  <»f  tlie  canal.     Extreme  distention  of  the  meatus  is  very  painful. 

A  set  of  hull>ous  bougies  (Bougies-d-bouir),  made  %vith  a  rather  abrupt 
shoulder,  sizes  5  to  40  Frencli.     These  tnay  lie  of  stt*el  or  of  woven  material. 

A  set  of  olive-tipped  silk  bougies,  best  weighted  with  fine  shot;  sizes,  from 
the  smallest  made  up  to  20  French, 

Filiforms,  both  silk  and  whalebone. 

An  Otis  urethromcter. 

A  metal  scale  plute,  giving  the  English  and  French  diameters;  one  straight 
edge  of  this  plate  graduated  in  inches,  the  opj>osite  one  in  centimeters. 

The  best  soft  instruments — namely,  those  made  of  woven  silk,  coated  with 
varnish — are  uiiide  in  FriUice.  Tliey  will  stand  ui  ode  rate  boiling  a  few  times, 
but  if  often  hiuled  they  litvinuo  rough  or  cracked^  and  must  be  thrown  away. 
The  shoulders  iif  bulhnus  bnugies  should  Ijc  made  quite  abrupt,  since  these 
give  a  more  dt^eided  jump  when  pushed  or  ilrawii  thnmgh  a  stricture.  Those 
of  varnished  silk  are  more  flexible  than  those  made  of  metal,  and  the  former 
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Fio.  220, — -IlLtVABT  BouciiKH  T\w  uu]H-r  Figure  Is  of  a  ht^tttT  skupo  than  tlmt  bt-low.  In  the  latlrr, 
the  tip  in  Uh>  blunt  and  the  purt  b«'hiiidl  Unj  tip  incrpaaes  t*jo  rapidly  In  sirc.  (Wat^suti  atid  Cuurung- 
hcirn  j 

are  less  likely  to  irijun*  the  urctlira ;  on  ttie  other  h:iud,  they  are  so<m  <lestroye<l 
by  boiling. 

WhalelKnie  filiforms  are  very  useful  in  finding  the  channel  through  a  mr- 
TOW  stricture.     Tliey  have  a  rnimded  tip,  nnd  are  tapered  for  an  inch  or  tw» 
up  to  the  full  size  of  the  shaft.     They  are  usually  ahout  three  millimeters  ia 
diameter.     They  are  made  in  two  lengths— one  foot  and  two  feet.     The  latter 
are  valuable  as  guides,  when  threaded  through  the  tip  of  a  so-called  tunneled 
sound.     It  is  of  advantage  to  have  the  extreme  tijis  of  some  of  the  fitifornis 
bent  into  a  curve,  or  twisted  into  a  spiral,  or  angulated ;  this  ean  be  accom- 
plished by  dipping  the  tip  in  liot  wiiter,  wdien  it  may  Ikj  bent  into  any  desin^i 
shape.     One  or  other  of  these  forms  may  be  made  to  engage  in  the  chsumrl 
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FlO.227. WllALEBOKE  FlLlFORMK^  BeNT  AT  THKJR  TlT'S 

1N10  8Kvt:nAL  Shape*  for  KNuAUKsitNT  in  Nah- 
now  AM*  TfJRTUOua  Stbictures.  (Watison  and 
Ciinniughntiu.) 


of  a  tigbt  stricture.  Wli€*ii  using  HlifHriiis,  their  passage  is  facilitated  bj  fill- 
ing the  urethra  with  warm  nih  If  the  instrument  catches  in  a  fold  of  mucous 
membrane,  a  px-ket,  a  false  puj^sage,  or  against  the  face  of  the  stricture,  it 
should  be  withdrawn  a  litlie,  rotated,  and  again  advanced  during  the  rotalion. 
A  very  useful  measure  is  to  till  the  urethra  with  whalebone  filiforms,  seeking 
to  advance  first  one  and  then  an-      ^ 

other.      Souie   tjf   them    will   istic^k        ^s,^  _  ^ 

at  different  levels,  engaging  in  the 

lacntm%   |K>ekets,  etc.,  and   finally      ^  ^ -__  ^ 

one   will   engage    In    the   t^trictiire 
itself,  and  nuiv  he  pushed  on  intfi 

B  the  bladder.     "  Patience,  jK^rsever- 
ance,  and  swt^t  oil/'  as  the  pmv- 

^  erb  says,   will   accomplish   muclL 

B  There  are  vx*ry  fcw^  strictures  so 
tight   and    so   tortuous   that   they 

cannot  finally  be  passed  in  this  manner.  When,  after  patient  etTurt,  the  surgeon 
succeeds  in  getting  a  filiform  tlirnugh  a  l>ad  stricture,  let  him  leave  it  in  si  fa 
until  be  ojierates.     lie  may  thus  save  himself  much  time.     The  orifice  of  a 

^ stricture  ma\^  also  Ite  located  thrnugh  the  endoscnpe. 
Woven  silk  hougic»s  are  useful  in  examining  and  treating  deep  strictures 
of  a  ealil>er  up  to  15  to  20  French.  When  using  metal  instruments  of  a  size 
less  than  15  French^  the  risk  of  wnunding  the  urelhra,  when  the  stricture  h 
at  or  near  the  hulbomemhranous  junction,  is  considerable.  As  else%vhere 
stated,  the  shaft  and  handle  of  a  curved  sound  form  the  long  arm  of  a  lever 
hekl  by  the  surgeon,  and  force  applied  here  is  greatly  magnified  in  the  beak 
constituting  the  short  arm,  and  this  may  readily  he  made  to  damage  the 
urethra  and  create  a  false  passage.  If  slender  steel  instruments  are  used  at 
all,  this  fact  must  be  borne  in  mind,  anil  extreme  gentleness  only  is  permissi- 

i^s_  Idc  in  their  numipulatiiin. 

B  ^^^^^.^___^^__^  ^^  is  a  very  valuable  instru- 
ct ^^^^^^oJSu  mcnt  for  the  detection  of 
^^^^^  Fig.  228.— The  Oti«  uiikthromkter.  Btrictures  of  large  caliber 
^^H^^P  in  the  anterior  urethra. 
Bltconsi 
^  enlargei 


It  consists  of  a  slender  straight  steel  shaft,  at  one  end  of  which  is  a  fusiform 
enlargement  covered  witli  a  thin  rubber  cap.  This  bulbous  portion  may  be 
enlarged  to  any  desired  extent  by  turning  a  milled  head  on  the  handle.     A 

B  dial  and  indicator  show  to  what  size  the  instrument  is  expanded.  The  shaft 
is  graduated  in  inches  anrl  half  inches,  so  tliat  the  distance  of  the  stricture 
from   the  meatus  <*an  be  seen   at   a  glance.     When  closed,   the  bulb  measures 

B  1*'*  Frencli.  It  may  be  expanthd  to  45  French.  It  possesses  the  advantages 
that  it  may  be  introduced  througli  a  narn*w  meatus,  and  that  with  it  the  en- 
tire length  of  the  anterior  urethra  ma^'  be  calibrated  in  a  few^  moments.     Its 
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diaadvantages  are  that  the  rubber  covering  of  the  expanding  portion  cannot 
be  made  very  smooth,  so  that  it  tends  to  catch  in  the  urethra,  and  may  in 
careless  hands  give  the  impression  of  a  decided  narrowing  where  none  exists. 
It  is  also  more  irritating  than  a  metal  or  silk  instrument.  The  method  of  its 
use  is  as  follows :  The  instrument  is  introduced  through  the  meatus  closed,  and 
is  passed  as  far  as  the  bulbo-membranous  junction.  It  is  not  intended  to  be 
passed  through  the  triangular  ligament.  The  bulb  is  screwed  up  until  the 
patient  has  a  sense  of  fullness  in  the  perineum.  This  indicates  that  the  nor- 
mal distensibility  of  the  bulbous  urethra  has  been  reached.  It  will  rarely 
vary  much,  when  no  stricture  is  present  at  that  point,  from  the  size  formu- 
lated by  Otis.  The  instrument  is  then  slowly  withdrawn ;  when  an  obstruction 
is  reached  the  bulbous  part  is  screwed  down  until  it  passes,  again  enlarged, 
and  drawn  forward.  In  this  way  the  caliber  of  the  entire  anterior  urethra 
may  be  measured  and  points  of  stricture  located.  The  following  facts  should 
be  borne  in  mind :  (1)  The  bulbous  portion  is  usually  wider  than  the  remainder 
of  the  canal,  or  at  least  more  distensible.  (2)  A  decided  narrowing  is  often 
present  at  the  peno-scrotal  angle,  3  to  3i  inches  from  the  meatus.  (3)  The 
meatus  is  usually  narrower  than  any  other  part  of  the  canal. 

^    A       5      '^       «       »     S      u     ia    9      a     7    6    s«tBi" 

O     O    O    O    O    O    o    o   o   o   o  o  o  oo  o  . 

|6(56(50(506066(!)O 

'0000000000 

,?T....l....t...if.MTl..Ml.t.7li...li..Tl.ii.l....f....f....t..^.f....l....f..i.t....f....l.ti.liititiiMlitM!iiiiliiTilitt^ 


4imlJ 


Fia.  229. — ScALK  Plate  for  Determininq  the  Size  of  Urethral,  Instruments.    This  is  the  French 
scale,  the  one  in  common  use.     The  others  are  »uj>erfluous.     (Watson  and  Cunningham.) 

When  beginning  the  examination  of  a  case  of  supposed  stricture  of  the 
urethra,  several  preliminary  data  are  sought  for.  If  the  patient  has  a  poste- 
rior urethritis,  such  that  both  portions  of  his  urine  are  purulent,  a  sound 
introduced  into  his  bladder  is  likely  to  make  him  much  worse.  If  he  has 
had  former  attacks  of  epididymitis,  as  evidenced  by  a  firm  nodule  or  a  firm 
thickening  palpable  in  the  lower  part  of  the  epididymis,  the  introduction 
of  a  sound  into  the  bladder  may  be  the  exciting  cause  of  another  attack. 

Palpation  of  the  urethra  sometimes  permits  one  to  feel  that  the  urethra 
is  no  longer  a  soft,  elastic  tube,  but  has  become  hard  and  leathery,  sometimes 
uneven  and  nodular.  To  palpate  the  penile  urethra,  the  penis  is  grasped  be- 
tween the  forefinger  and  thumb  of  the  left  hand  just  behind  the  glans,  dra\s*n 
up,  and  put  upon  the  stretch.  The  urethra  is  then  palpated  between  the  fore- 
finger and  thumb  of  the  riglit  hand,  eaeli  portion  being  picked  up  in  turn  from 
^fore  backward.  In  marked  cases  of  j)enile  stricture,  notable  loss  of  elasticity 
<*iitire  canal  is  often  perceptible  when  the  penis  is  put  upon  the  stretch. 
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The  instninieiital  f*xnniiiiatinn  riiay  Ik*  ]jr<K't^(ltH!  l>y  washing  out  the  an- 
,      terior  urethra  with  normal  suit  sohitiiiii,      I  javft^r  to  omit  the  use  of  cocaia 
Bin  examining  for  stricture.     It  causes  a  contraction  of  the  hi cK)d* vessels.     The 
^entire  penis  alirinks  and  feels  hurder.     The  elasticity  of  the  urethra  is  dimin- 
ished; as  a  result,  a  stricture  will  ft^el  narnnvcr  tluin  it  really  is.     Moreover, 
the  sensitiveness  of  the  different  party  of  the  urethra  is  not  without  diagnostic 
interest* 

The  patient  should  lie  upon  his  hai^k,  his  head  supported,  his  naked  body 
exposed  from  sternum  to  knees.  The  pelvis  should  be  at  right  angles  to  the 
spine.  The  thighs  should  he  sligluly  and  equally  ahducted.  The  glans  penis 
should  he  cleansed  with  soap  and  water,  and  then  with  a  weak  solution  of 
biehlorid  of  mercury.  If  the  meatus  is  markedly  contracted  the  urethrometer 
may  be  introduced  at  once;  if  not,  a  sound  as  large  as  will  pass  without  un- 
duly stretching  the  meatus  is  lubricated,  and  introduced  with  duo  gentleness, 
according  to  the  rules  elsewhere  given  for  catheterization.  Either  a  blunt  or 
conical  sound  may  be  used,  according  to  the  preference  of  the  surgeon.  When 
an  obstruct  ion  is  met,  no  force  should  be  used ;  the  instrument  should  be  with- 
drawn and  a  smaller  one  substituted,  until  one  is  found  which  passes  easily. 
When  a  sound  is  passed  through  a  stricture,  left  for  a  moment  in  siiu^  and 
then  withdrawn,  a  distinct  sense  of  resistance  is  felt  quite  different  from  the 

I  entire  want  of  such  resistance  exhil>ited  by  a  noruuil   canal.      The  stricture 
tissue  grasps  the  sound  quite  finuly  and  opposes  its  withdrawal*     The  sensation 
is  perhaps  even  more  distinct  when  a  flexible  ^voven  bougie  is  used.     If  no  such 
grasping  is  felt  when  a  goml-sized  instrument  is  used,  tliore  is  no  stricture, 
A  more  accurate  method  of  determining  the  size  and  situation  of  strictures 
is  by  the  use  of  bvdhous  bougies.     They  can  seldom  tie  used  satisfactorily  be- 
yond the  bullK>us  portion.     As  large  a  one 
as  will  pa.ss  the  uu^Uus  is  introduced  until 
■  sn  obstructifm  is  met.      It  is  withdrawn, 
snd  its  distance  from  tlie  meatus  uu^asurcfl 
^n  the  shaft  with  a  ruler.     A  smaller  bulb 
is  then  passed,  until  a  size  is  reached  which 
jtoes  through.     Upon  attempting  to  witli- 
^<]raw  the  bulb,  some  resistance  is  felt.    The 
H«baft  of  the   instrument   is   then  grasped 
Bl^tween  the  finger  and  thumb  at  the  mcat- 
Hm^  and  the  instrument  slowly  withdrawn. 
^KluS  it  emerges  from  the  grasp  of  the  stricture  a  distinct  jump  may  be  felt. 
The  instrument  is   again  passed  beyond  the  stricture^   and   withdrawn  until 
resistance  is  felt.     The  shaft  is  again  grasped  at  the  meatus  and  the  inatru- 
^^ment  removed  from  the  urethra.     The  <listance  from  the  meatus  to  tlie  shoul- 
^Kder  of  the  bulb  is  measured.     The  difference  Ixttween  this  and  the  former 
measurement    indicates  the  h^uL^lb   of  the  stricture,   as  well    as  its  situation. 
These  measurements  are  recorded.     Thus  the  entire  penile  urethra  to  the  end 


Fig.  230* — Sorr-RcBBEH  Catheter  Scaled 
js  Inches.  Usepiil  rv  Determining  thb 
**  Urethral  Length,  or  Urinary  Dis- 
tance" Under  Many  Conditions. 
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of  the  bulbous  portion  is  gone  over,  and  all  anterior  strictures  located  and  cali- 
brated. These  measurements  are  essential  for  the  proper  performance  of  in- 
ternal urethrotomy  with  the  Otis  urethrotome.  Strictures  at  and  beyond  the 
bulbous  portion  are  frequently  narrow.  They  are  then  safely  explored  with 
woven  silk  bougies,  or  with  silk  or  whalebone  filiforms.  I  am  not  in  favor 
of  the  use  of  steel  instruments  attached  to  a  soft  guide  for  the  diagnostic 
exploration  of  stricture.  The  temptation  to  use  too  large  an  instrument  and 
too  much  force  is  very  great.  Laceration  of  the  urethra  and  septic  absorpti(»n 
are  not  improbable  results. 

It  should  be  borne  in  mind  that  an  obstruction  deeper  than  six  and  one  half 
inches — or,  broadly,  in  the  prostatic  urethra — is  not  due  to  stricture,  but  to 
some  other  cause;  most  often  to  prostatic  enlargement  in  the  elderly,  possibly 
to  tumor,  stone,  or  to  a  cicatricial  prostate  following  abscess.  Exploration  of 
stricture  should  be  followed  by  antiseptic  irrigation  of  the  urethra.  If  instru- 
ments have  been  introduced  beyond  the  triangular  ligament  the  bladder  should 
also  be  irrigated. 

In  regard  to  the  treatment  of  strictures,  I  believe  that  if  stricture  does  not 
respond  readily  to  gradual,  intermittent  dilatation,  it  should  be  cut.  If  prop- 
erly cut,  a  large  proportion  of  anterior  strictures  and  a  small  proportion  of 
deep  strictures  will  be  cured. 


CHAPTER   XXXIV 
THE  PENIS 

CONGENITAL   ANOMALIES 

The  most  frequent  congenital  anomalies  of  the  uretlira — namely,  hypospa- 
dias and  epispadias — have  been  elsewhere  described.  (See  Urethra.)  Other 
congenital  deformities  of  the  penis  are  rare.  A  very  few  cases  of  congenital 
absence  of  the  penis  have  been  reported.  In  some  of  tliese  the  testes  and 
scrotum  have  been  nearly  normal.  The  development  of  the  urethra  has  al- 
ways been  defective.  In  some  instances  it  has  opened  into  the  rectum,  a  con- 
dition resembling  the  normal  arrangement  of  the  cloaca  in  birds.  In  others 
the  urethra  has  opened  in  the  perineum,  the  scrotum  being  cleft ;  in  these  cases 
the  testes  are  often  undeveloped,  and  may  be  undescended.  The  sex  of  these 
individuals  may  be  hard  to  determine,  since,  if  males,  they  are  often  of  a 
feminine  appearance. 

Harris  ^  found  what  he  regarded  as  a  certain  means  of  differentiating  the 
eex — namely,  in  the  female  the  upper  border  of  the  pubic  hair  forms  a  nearly 
horizontal  line  across  the  hypogastrium,  while  in  males  it  is  prolonged  upward 
in  a  cuiTed  line,  or  extends  in  a  point  to  the  umbilicus. 

Though  this  is  doubtless  the  rule,  there  are  many  exceptions.  Statistics 
^ere  collected  upon  this  point  by  Lombroso  and  Ardu.^  They  found  that  the 
liair  upon  the  pubes  grew  according  to  the  male  type,  among  women,  in  five 
per  cent  of  normal  women  and  female  thieves  and  in  fifteen  per  cent  of  pros- 
titutes— 234  cases  examined. 

A  few  cases  of  rudimentary  penis  have  been  recorded.  In  these  the  penis 
lay  buried  in  the  scrotum,  or  beneath  the  skin  of  the  pubes. 

Double  Penis. — This  is  a  rare  deformity.  In  some  of  the  reported  cases  the 
two  organs  lay  closely  side  by  side.  The  urethral  opening  was  near  the  sym- 
physis, and  led  into  a  single  bladder.  In  two  or  more  cases  the  two  organs 
were  entirely  separated.  Tw^o  bladders  existed.  In  one  case,  that  of  Smith,^ 
the  patient  could  urinate  from  either  bladder  at  will.  A  stone  was  removed 
from  one  of  the  bladders.  In  another  case  urine  came  from  only  one  of  the 
penes.     The  testicles  lay  in  two  separate  sacs. 

These  anomalies  possess  but  little  surgical  interest.    In  the  cases  where  the 

>  Harris,  Lancet,  1894,  ii,  634.  » "The  Female  Criminal."  C.  Lombroso,  p.  326. 

»  "Trans.  Med.  and  Chir.,  Faculty  of  Maryland,"  April,  1878. 
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penis  lies  buried  beneath  the  skin  of  the  scrotum  or  pubes,  it  should  be  liber- 
ated and  covered  with  integument  by  a  suitable  plastic  operation. 

Phimosis. — Inability  to  retract  the  foreskin  behind  the  glans  is  known  as 
phimosis.  The  condition  may  be  congenital  or  acquired.  In  the  congenital 
form  the  orifice  of  the  prepuce  is  so  narrow  that  it  docs  not  permit  the  passage 
of  the  glans.  The  prepuce  is  often  notably  redundant.  A  slight  narrowness 
of  the  preputial  orifice  is  the  rule  in  newborn  infants.  During  the  early  years 
of  life  repeated  retractions  of  the  foreskin  for  purposes  of  cleanliness  usually 
overcome  the  difficulty.  If  not  retracted  the  accumulated  smegma  may  give 
rise  to  marked  irritation,  leading  to  the  formation  of  adhesions  between  glans 
and  prepuce,  or  to  the  formation  of  preputial  calculi,  or  to  incrustations  of 
the  glans  with  calcareous  material.  Attacks  of  inflammation  occur,  leading 
to  further  cicatricial  contraction  of  the  preputial  orifice. 

Sympfoms  Produced  by  Phimosis. — If  the  preputial  orifice  is  very  small, 
dysuria  results.  The  prepuce  balloons  up  during  urination  and  the  urine  is 
delivered  through  the  narrow  orifice  in  a  fine  stream.  The  prepuce  may  thus 
be  dilated  to  a  sac  as  large,  in  some  cases,  as  a  hen's  egg.  If  an  acute  inflam- 
mation of  the  prepuce  occurs,  there  may  be  complete  retention.  These  children 
may  be  rendered  seriously  ill.  They  are  predisposed  to  hernia  from  straining, 
and  also,  it  is  said,  to  hydrocele.  As  the  result  of  the  irritation  they  pull  at 
the  foreskin  and  readily  learn  to  masturbate.  Nocturnal  enuresis  is  a  common 
symptom.  Priapism,  prolapse  of  the  rectum,  frequent  and  painful  urination, 
even  cystitis — that  is  to  say,  symptoms  closely  simulating  stone  in  the  bladder — 
may  be  produced.  In  some  cases  there  are  marked  nervous  symptoms — irrita- 
bility, sleeplessness,  frequent  crying,  etc.  If  the  condition  remains  unrelieved 
until  adult  life,  the  sexual  functions  may  be  interfered  with.  In  advanced 
life,  phimotic  men  are  predisposed  to  cancer  of  the  penis.  When  a  phimotic 
individual  acquires  gonorrhea,  chancroid,  or  chancre,  the  condition  of  the  fore- 
skin often  invites  serious  complications. 

Acquired  Phimosis. — Inflammatory  processes  of  the  foreskin — balanitis, 
chancroid,  chancre,  and  gonorrhea — may  produce  phimosis  as  the  result  of 
cicatricial  contraction,  or  produce  acute  inflammatory  phimosis,  which  may 
be  transient  or  become  permanent.  In  the  acute  cases  an  exact  diagnosis  may 
be  impossible  until  the  glans  is  uncovered  by  incision  of  the  foreskin.  In- 
cision or  circumcision  are  undesirable  in  chancroid  and  gonorrhea.  In  the  for- 
mer the  wound  is  nearly  sure  to  become  chancroidal,  and  in  the  latter  the  local 
treatment  of  the  urethra  may  be  interfered  with ;  still,  in  many  instances  it  is  ^ 
better  to  expose  the  glans  at  all  costs,  since  a  destructive  process  may  be  going  on^m 
beneath  the  tight  foreskin  which  will  cause  serious  loss  of  substance  if  unchecktMl — 

Deformity  of  the  Frcnnm. — The  frenum  may  be  so  short  that  w^hen  the  penis=^ 
is  erect  the  glans  is  pulled  upon  and  bent  dowTiward.     Erections  may  even  hmmgE 
slightly  painful ;  coitus  may  be  notably  so.     The  frenum  may  1m»  torn  durin^^' 
the  act,  and  bleed  quite  freely.     In  these  cases  division  of  the  frenum  ina^' 
be  required. 
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INJURIES    OF   THE    PENIS 

Contusions  of  the  Penis — Superficial  conttisions  of  the  penia  are  attenrJcd 
by  murkeil  swelling  and  I'lTliymoHis,  owing  to  the  large  size  of  the  aiibeutaneoiis 
veins  and  tlie  loose  quality  of  the  tissues.  The  flaeeid  penis  may  rarely  be 
seriously  contused  by  blunt  violenee,  as  in  fulls  upon  the  pubes  or  run-over 
accidents.  The  condition  rarely  requires  operative  treatment,  unless  the  ure- 
thra or  the  corpora  eavermisa  arc  tiirn. 

Rupture  of  the  Corpora  Cavernosa,  So-called  Fracture  of  the  Fenis.^ — The 
injury  occurs  during  erection,  as  from  a  violent  movement  during  coitus  or 
when  the  organ  is  seized  and  sharply  bent  by  the  hand.  A  similar  injury 
may  be  caused  by  blows  or  falls  upon  the  rigid  uienil>en  The  urethra  may 
also  be  ruptured.  The  rupture  of  the  corpus  cavernosum  is  usually  a  hori- 
zontal tear  in  the  tunica  alhuginea,  and  may  be  situated  at  any  point  from 
Just  behind  the  glans  to  just  below  the  pubt»s.  The  carernous  tissue  is  rent 
more  or  less  deeply.  Immediate  palpation  before  the  penis  swells  may  detect 
a  sulcus  in  the  corpus  cavernosum. 

Srjmptoms,- — The  symptoms  are  pain  and  tenderness,  followed  by  rapid 
swelling  and  ecchymosis.  The  penis  may  swell  to  enormous  size.  If  the 
corpus  spongiosum  anrl  urethra  are  also  torn,  there  will  be  bleeding  from  the 
meatus.  There  is  often  retention  of  urine.  In  some  of  the  cases  a  large  hema- 
toma forms,  and  may  require  immediate  incision  and  evacuation  of  the  clots. 
The  rent  in  the  fibrous  investment  of  the  corpus  cavernosum  should  be  care- 
fully sutured.  It  is  probable  that  a  better  functional  result  w^ould  be  thus 
obtained  fluiu  by  conservative  treatment.  If  not  ojxi'rated  upaUj  the  blood  will 
in  some  cases  be  absorbed ;  in  other  eases  a  large  hematoma  may  remain  for 
a  long  tiuic,  and  tm\v  finally  U'cnme  infected  and  suppurate.  If  the  urethra 
i^^  also  torn,  the  )>atient  nuiy  have  retention.  In  other  cases  he  will  urinate, 
^^'ith  resulting  urinary  extravasation.  Incision  and  suture  of  the  torn  urethra, 
wjtti  perineal  drainage,  are  the  safest  prr>cedure  in  these  cases. 

As  the  result  of  rupture  of  the  corpus  cavernosum  some  of  the  cavernous 

^is&ue  is  destroyed,  and  its  place  is  taken  by  scar  tissue.     A  nodular  cicatrix 

''^^^ains.     The  function  of  the  corpus  cavernosum   is  impaired.      The   penis 

_  ^ay  be  bent  or  angnlated  during  erection,  or  the  corpus  in  front  of  the  scar 

^P^ftj-  remain  soft  so  that  erection  is  unilateral  in  front  of  it.     When  both  cor- 

Hppra  cavernosa  are  torn,  erection  will  be  incomplete  or  absent  on  both  sides. 

*^*>netratinTi  and  satisfactory  coitus  may  then  be  permanently  impossible. 

Constriction  of  the  Penii. — For  reasons  best  knowna  to  themselves,  children, 
^^^1  sometimes  adults,  surround  the  flaccid  penis  with  ligatures,  or  draw  over 

»*-nf4  glsins  onto  the  body  of  the  penis  hollow  articles  of  various  kinds.  Hairs, 
^lkJ*eads,  strings^  etc.,  are  used  for  ligatures.  Gold  or  other  metal  rings,  metal 
I'^'ashers  and  nuts,  tin  cans^  bottles,  the  head  of  a  hammer  or  ax,  and  many  other 
^nings  have  been  drawn  onto  the  penis  by  men — sometimes  for  purposes  of  mas- 
^tirbation,  sometimes  for  no  assignable  reason.     The  pressure  of  the  ligature 
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or  ring  L*auses  interference  willi  circulation,  nnd  riipi*!  swelling  of  the  <»rpiii 
distal  to  the  constrict  inn.  The  ligature  or  ring,  if  narrow,  soon  cHMUp[)ean( 
in  fl  fnrrow  of  the  swollen  integument.  The  jx^nis  biH?onies  c<mgestc<l,  rJic 
glaus  blue  and  greatly  eulargecL  Gaugreue  uf  the  skin  so(»u  oi*eurs  at  ilie 
point  of  constrielion ;  thus  the  interference  witli  eirculutioa  in  the  distal  f»nr 
tion  of  tlie  organ  uiay  he  wholly  or  partly  relieved.  The  skin  may  evcji  heil 
over  the  foreign  Wly,  and  it  u»ay  thus  remain  for  a  long  time  withoni  pvinj? 
mnch  trotdde.  In  most  oases,  |)ressnre  upon  the  urethra  e»usi»s  reteiititjii  of 
urine,  and  this  svriif*t<imj  together  with  pain  and  fright,  drive  these  pariruti 
to  seek  medical  advice. 

Til  some  eases  press!ire  neerosis  of  the  urethra  has  occurred  vviJh  the  fonni* 
tion  nf  a  penile  urinary  tistula.  In  cither  cases,  more  or  less  extensive  pkxt 
grene  uf  the  j>enis  anrl  nrelhra  has  resulted 

The  diagnosis  is  simple  except  in  those  easc*s  where  a  tine  ligature  \m 
buried  in  the  tissues  and  the  true  history  is  not  obtainable.  In  these  t]ie 
surgenn  may  he  puzzled  (ifV  tlu^  mnmrut. 

Incised,  Contused,  and  Gunshot  Wounds  of  the  Penis. — Accitlentid  inci^ 
wounds  of  the  |xmis  are  rare.  Many  incised  wounds  of  the  pcnif*  are  self 
inflicted.  Lunatics  and  religious  fanatics  sometitnes  seek  to  mntilnfe  them- 
selves by  cutting  off  their  own  genitals,  the  latter  in  the  hope  of  ritWii^f 
themselves  of  tlie  tortures  of  nngratitied  sexual  desire.  Savage  jieoples  swine- 
times  mutilate  captives  in  this  manner.  Some  u{  the  warlike  tribes  of  AJnf^ 
iean  Indians  practiced  sneh  mntihitions  upon  dead  and  wounded  enemies,  mA 
upon  captives.  The  same  practices  are  said  to  exist  auamg  certain  suva^ 
African  tribes.  In  the  Orient,  the  most  valuable  eunuchs  are  those  frf>ni  whom 
penis,  scrotmu,  ami  testes  have  been  cut  away. 

Wounds  of  the  penis  made  with  criminal  intent  are  not  very  rare.  Tbcv 
are  nsnally  inflicted  by  woiuen  from  revengeful  jealousy.  The  niiw*!  favombfc 
opportunity  is  offered  durini^  coitus,  and  a  raKor  is  the  favorite  vveajiou*  The 
cuts  are  transverse  or  oblique.  The  penis  may  be  wholly  or  partly  scvcffA 
The  partial  amputations  usually  involve  the  urethra.  Bleeding  is  «evere,  but 
rarely  fatal.  Even  tlam^li  the  corpora  cavernosa  are  nearly  severed,  ginirrvnif 
does  not  m^c**ssarily  follow.  Careful  suturing  should  Ijc  done*  If  the  nrethrs 
is  cut,  it  should  Ijc  sutured.  Perineal  drainage  renders  the  prognosis  better  in 
these  cases. 

i^fah  ivoHtids  of  the  jx^nis  are  less  common  than  incised  wounds.  They  are 
nsnally  accidental,  as  wlien  the  patient  falls  against  a  prjcketknife,  a  pair  <rf 
scissors,  the  sharpened  end  of  a  lead  pencil,  the  tip  of  an  oil  can»  etc.  The 
accident  may  occur  from  a  fall  %vlipn  the  wounding  instrument  is  in  the  trou- 
sers' pocket. 

The  diap^nosis  offers  no  difficulties.  Injury  of  the  uretlira  shonld  fe 
excl  Titled. 

VanUtsed  and  ffifrrfjh'd  ivounfh  of  the  ptmis  are  n»orc  common  tlian  iiiri^^i 
wounds.     They  occur  from  a  variety  of  causes.     As  stated  under  Urethni,  the 
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erect  penis  may  be  torn  away  from  the  body  by  the  hand.  A  certain  nnml)er 
of  cases  are  furnished  by  machinery  accidents,  as  when  the  trousers  are  canght 
in  moving  belting  or  in  geared  wlieels  and  the  penis  and  scrotum  drawn  into 
the  grip  of  the  machinery.  These  injuries  are  often  very  severe.  The  penis 
and  testes  may  be  completely  crushed  or  torn  away  from  the  body.  In  others 
the  prepuce  is  torn  away  from  the  base  of  the  glans.  In  these  the  penis  re- 
tracts beneath  the  skin  of  the  pubes  or  scrotum,  producing  the  condition  knowTi 
as  "  dislocation  of  the  penis."  The  diagnosis  is  simple.  A  bloody  hole  is 
found  in  the  skin  where  the  penis  ought  to  be.  The  organ  itself  is  found 
buried  beneath  the  integimient.  Bleeding  is  often  profuse,  and  infiltration  of 
urine  may  follow  unless  the  penis  is  pulled  out  and  sutured  to  the  foreskin.  In 
some  cases  the  penis  forms  adhesions  in  its  new  position,  and  a  careful  dissection 
and  a  plastic  operation  are  required  for  its  replacement  and  covering. 

The  bites  of  animals — as,  for  example,  dogs,  wolves,  and  sharks — may  be 
mentioned  as  capable  of  causing  serious  laceration  of  the  penis  and  scrotum. 
I  knew  an  elderly  sailor  man  who  told  me  he  had  examined  an  unfortunate 
\iTetch  wdiose  penis  and  scrotum  had  been  bitten  cleanly  away  by  a  shark.  He 
had  inspected  the  wounded  individual  a  few  minutes  after  the  accident  hap- 
pened. 

Gunshot  wounds  of  the  penis  are  not  very  rare  in  warfare.  The  injury  is 
commonly  associated  with  wounds  of  the  y)elvis,  thighs,  scrotum,  bladder,  or 
rectum.  The  urethra  is  usually  opened.  Perineal  drainage  is  called  for  in 
some  of  these  cases.  The  diagnosis  is  to  be  made  from  the  data  given  under 
iiupture  of  the  Urethra. 

DISEASES    OF   THE   PENIS 

The  diagnosis  of  gonorrhea,  syphilitic  chancre,  chancroid,  and  herpes  pre- 
J)utialis  is  discussed  in  the  sections  devoted  to  these  topics. 

Balanitis — ^Balanoposthitis. — Inflammation  of  the  glans  (balanitis)  and  of 
t:he  foreskin  (posthitis)  regularly  coexist.  A  long,  tight  prepuce  predisposes 
to  their  occurrence.  Want  of  cleanliness  and  dial)etes  are  also  predisposing 
causes.  As  exciting  causes  may  be  mentioned  contact  of  the  glans  and  fore- 
skin with  irritating  discharges,  whether  gonorrheal,  s^^philitic,  or  chancroidal. 
Contact  with  decomposed  vaginal  discharges,  whether  catarrhal  or  menstrual, 
is  also  capable  of  exciting  balanitis.  Among  the  circumcised,  typical  balano- 
posthitis  does  not  occur.  Mechanical  injury,  as  in  coitus,  to  which  pyogenic 
infection  is  added,  may  produce  balanitis  in  a  man  with  a  long,  tender  pre- 
puce. Minute  tears  and  abrasions  of  the  inner  layer  of  the  prepuce  afford 
favorable  avenues  for  infection.  Among  the  diabetic,  the  fungi  growing  in 
the  saccharine  urine  retained  Ix^neath  the  prepuce  act  as  an  exciting  cause  of 
balanitis.  Among  children,  concentrated  acid  urine  may  irritate  the  foreskin 
and  glans  so  that  their  secretion  becomes  a  favorable  source  for  pyogenic  germs. 
The  same  irritation  renders  the  epithelial  covering  vulnerable. 
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Sffmplom.s  iif  Bahnifis. — ^Al^  tin*  hogiiuiing  of  an  neiitr  uttack  tljerr  i?^ 
i killing  and  burning  pain  fell  in  the  gluns  and  prepu(-*e,  togetlier  with  l>unii|w 
pain  as  the  urine  pai^ses  4iver  the  inflaniec!  foreskin.  The  prepuiv  and  ijUai 
lM:^eoine  reddened^  swollen,  and  finally  exeoriatetl,  at  first  in  s]:K>t!*,  later  Jif- 
fuaely.  True  uleeration  very  rarely  ocenrs  in  simple  eaaes,  exet*pt  in  diaWici 
When  eoniplieate^l  hy  elunieroid  or  ehanere,  the  eonditiotjg  are  of  eon rs<*  quite 
diiferent.  The  suhje<*tive  sviuptoins  are  itehing  and  Imrning  felt  in  the  |)ems^ 
and  scalding  pain  during  urinatiim*  From  heiieatli  the  foreskin  a  thin,  evii- 
Rriielliug  diseharge  eseajies,  consisting  of  serujn»  pus,  bacteria,  and  dt'stpjuruated 
epithelial  cells.  Inflanunatory  phimosis  h  oftou  present.  The  entire  |»n'pt)c« 
may  become  edematous  and  red.  Lymphangitis  is  common  in  childri'n,  to- 
gether with  enlargement  and  tenderness  of  the  inguinal  lymph  nodes.  Tlj«e 
rarely  suppurate.  In  adult  and  elderly  men  the  con<litinn  may  become  chronic 
The  skin  of  tlie  prejiuce  and  glans  luay  become  granular,  moist,  and  raw  over 
certain  areas,  white  and  thickened  over  others.  Acuminate  warts  are  a  fit- 
quent  result  of  the  irritation.  Finn  adhesions  may  form  lr>etw(x^n  the  gliof 
and  pre])uee.  The  condition  is  only  curable  by  circu incision.  The  operation 
ia  urgently  demanded  in  these  cases,  since  a  large  proportion  of  tbe  caaw  of 
cancer  of  tbe  penis  have  iK^en  preceded  by  this  form  of  chronic  balanitis. 

Inornhfion  tuberculosis  of  tbe  prepuce  has  been  observed  after  the  Jewish 
rite  of  eircumeision,  the  infection  having  been  conveyed  by  the  month  of  tJie 
tul)erculous  rabbi. 

Diphfhrna  of  (he  prepure  may  complicate  faucial  diphtheria,  or  may  rarely 
occur  ufwrn  tbe  wound  of  circmucision. 

Noma  of  the  penis  and  serotnm  is  discussed  under  Gangrene. 

D!aijnosi\s.~When  the  foreskin  can  be  retracted  the  diagnosis  of  simple 
balanitis  otfers  no  difficulties.  If  jdiimosis  exists  and  the  symptoms  are  severe 
in  spite  of  cleanliness^  mild  antisc*ptic  washes,  etc.,  the  glans  should  be  expa«?d 
by  incision.  Chancre  or  chancroid,  if  present,  may  then  be  readily  reeogniietl 
from  their  sf>ecific  characters. 

Paraphimosii.— Wlien  the  foreskin  is  retracted  behind  the  glans  and  cannot 
be  replaced,  the  condition  is  knowTi  as  paraphimosis.  A  tight  prepntial  orifiw 
ia  a  predisposing  factor.  Any  inflamnuitory  or  other  infcfrtion  atlendc<l  k 
swelling  of  tlie  foreskin  may  be  tbe  exciting  clause  of  an  attack.  Such  an? 
balanitis,  gonorrhea,  herpes,  chancre,  chancToid,  trauma,  whether  during  collns 
f^r  olber,  edema  from  cardiac,  renal,  or  hepatic  diseasf.  It  may  nut  Ui  gencT' 
ally  known  that  the  application  of  ortlioform  to  the  prepuce  w^ill  often  ]»r*-liKv 
very  marked  edema  of  tbe  entire  cutaneous  covering  of  the  peni». 

Symptoms. — The  narrow  ring  of  the  foreskin*  having  Ix^en  retracted  beliiiiJ 
the  corona,  cannot  1>e  replaced.  The  circulation  of  the  glans  and  prepuce  i» 
interft^red  with  by  this  constricting  band.  Swelling  follow^s,  and  skilled  maaip 
ulation  or  division  of  the  constricting  band  are  necessary  to  obtain  relief.  Tbe 
glans  penis  swells,  often  to  twice  its  normal  size,  and  is  blue  in  color.  B«4!ii»l 
tbe  corona  tbe  mucous  layer  of  tbe  foreskin  presents  as  a  prominent  rv4  or 
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blue^  shining,  edeniatoti.s  collar.  Anofhor  jind  jK>str'rior  rnlgo  is  forme*]  hy 
the  swollen  integuihent  of  the  penis.  Between  tlieni,  hidden  in  a  deep  sulcus, 
lies  the  eonstrietmg  border  of  the  f  foreskin.  It  is  ustially  invisible  on  til  the 
skin  of  the  penis  has  been  strongly  retraeted  toward  the  putM^?^.  If  the  con- 
dition reijiains  unrelieved  the  glans  eontinnes  t(»  swell  ^ind  beeiuiies  bluish- 
bhtrkj  eold,  and  insensitive.  Gangrene  of  the  ghuiH  wiHt  li>ss  of  sHhstanee  is, 
however,  extremely  rare.  Usually  the  eonstFieting  band  iif  skin  undergoes 
necrosis,  with  partial  or  complete  relief  of  the  constrietion. 

Ca^es  of  Paraphimosis  wiilifnti  C  onsir  if  Hon,— Jn  a  certain  proportion  of 
cases  the  prepuce  uiay  be  greiitly  swollen  as  the  result  of  inflamnuUion  or 
edema  due  to  any  of  the  causes  mc^ntioned,  so  that  it  eanuot  be  replaced  over 
the  glans,  and  yet  no  actual  constriction  will  lie  present.  The  circulation  of  the 
glans  is  not  interfered  with.     The  glans  is  neither  blue  nor  greatly  swollen. 

In  the  cases  sliowing  interference  with  circulation  the  foreskin  must  be 
Teplaeed  immediately,  either  by  nianipuhition  or  operation.  In  the  group  show- 
ing no  such  interference,  cleanliness  oiul  \nvn\  sedative  treatment  suffice.  Im- 
mediate reduction  is  not  imjK^rative. 

Erysipelas  of  the  Penis. — Prinuiry  erysipelas  of  the  penis  is  rare.  Usually 
the  infection  starts  in  neighboring  structures  and  spreads  to  the  j>enis.  The 
disease  is  sonietinies  of  the  phlegmonous  type,  with  marked  destruction  of 
tissncj  and  somctinics  fatal  results.  I  have  seen  but  one  case  of  erysiptdas 
primary  in  the  penis.  The  inf taction  followed  a  scald  of  the  penis,  and  spread 
raiiidly  to  the  scrotum,  abdominal  wall,  and  thighs.  TIic  patient  at  once  be- 
came delirious,  and  died  with  a  very  high  temperature  on  tlie  f^mrtb  day  of 
the  disease. 

Acnte  lyogemc  Infection  of  the  Penis — Cellulitis,  Penitis,  and  Cavernitis. — 
Acute  pyogenic  infection  of  the  skin  and  subcutaneous  tissues  of  the  skin  may 
follow^  wounds  of  the  penis,  nrinary  infiltration,  gonorrhea,  chancroid,  as  well 
as  other  and  less  frequent  causes.  The  general  symptoms  are  tliose  of  sepsis. 
l^rocally  there  is  marked  swelling,  ending  often  in  extensive  tissue  necrosis  or 
gjUigrene, 

Lymphangifis  of  the  penis  may  accompany  any  local  infectiom  A  liard, 
tender  cord  of  inflsimed  lymphatics  may  Ije  felt  on  the  dorsum  of  tlie  organ 
leading  toward  the  gmin. 

Cavernitis.— Sup]uirative  inflammation  of  the  corpora  cavernosa  may  fol- 
low tlie  sauu*  rauses  as  tlnKSt*  just  mentioned  for  cellulitis.  A  localized,  palpable 
intiltratinn  forms  in  the  corpus  eaveniosum,  and  eventuates  after  some  days 
in  an  abscess.  In  other  cases  the  infection  becomes  diffuse,  and  is  accompanied 
hy  severe  septic  symptoms.  Priapism  is  said  to  be  a  marked  symptom  in  the 
severe  cases.  It  is  due  partly  to  inflanmiatory  infiltration,  partly  to  interfer- 
ence wdth  the  escaj^e  of  blood  from  the  cavernous  spaces.  If  the  patient  sur- 
vives long  enough,  sloughing  or  gangrene  and  extensive  loss  of  substance  oc- 
curs. Notable  deformity  of  the  organ  remains  if  the  patient  finally  recovers. 
Pyemia  is  a  fret|ueut  and  fatal  complication. 
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Chronir  Carfrnifis. — A  condition  whieli  is  due,  proliaWy,  to  one  of  ftevml 
causes^  nml  (*lui meter izetl  l»y  the  di'VclMjniieiit  in  tlii'  fnr|M*rii  mvxTn»K*ii  of  firm 
fibroim  or  ealearcfius  iKulules  or  p\m\nvs,  Tliesc  iiodnles  ainl  plsique?  ntv  n^ad- 
ily  palpable.  They  soiiietiines  cause  ])ain  djiring  erection,  ami  oocasionallr 
angular  deftiruiity  of  the  penis.  Infection  of  the  corix>ra  from  gonorrhea. 
gout,  and  sclerotic  changes  in  the  blmxl-vesseU  of  the  cavernous  tissue  hiw 
been  assifirned  as  causes  for  these  plaques.  In  the  easels  I  have  sec^n  the  nodulrH 
occunvil  near  the  piihes,  ami  iifjon  the  dorsal  aspect  of  the  penis.  In  one  caw! 
an  X*ray  picture  sljowed  a  slmdow  of  the  nodules,  evidence  that  they  enntaincd 
earthy  or  other  mineral  salts.  Tlie  nodules  may  he  multiple^  and  may  thi^ 
cause  marked  deformity  of  the  erect  pi*nis.  They  may,  it  is  said,  preiss  U[><in 
the  urethra  and  interfere  with  ejaculation. 

Elephantiasis  of  the  Pcnii  and  Chronic  Lymphatic  Edema  of  the  Penis,— Ttic 
scrotum  is  one  of  the  couauonest  sites  of  lymphatic  obstruction  produtfJ  by 
one  or  other  of  that  group  of  nematode  worms  whose  embryos  cause  tlie  difn 
ease  known  as  **  filariasis.'-  The  pen  is,  on  the  other  hand,  is  only  occasionally, 
indeed,  rather  rarely^  affected.  The  eouimonej^t  parasite  is  Filaria  Bancroft!. 
The  disease  produced  is  Filaria  sanijyinis  htiminis  nocturna.  The  eiahrvns 
are  transmitted  to  the  human  host  by  the  bites  of  one  of  several  varieties  of 
mosquito.  Tlie  female  moscjuito  bites  an  individual,  whose  bhwd  at  night  is 
filled  with  embryo  worms.  She  draws  irito  lier  stoinneh  a  number  of  i-mhrycw 
along  with  the  blood.  These  burrow  into  tlie  tissues  of  their  host,  find  tWir 
way  intfi  Ian'  head,  and  there,  after  several  weeks,  mature.  The  mosqaito 
again  bites  a  human  lieiug^  and  tlie  embryos,  male  and  female,  enter  the  tiasiiM 
of  their  new  host.  They  follow  the  lymphatic  vessels  to  the  periphery,  mature, 
and  there  bret^d.  The  new  eud>ryos  enter  the  blood  current  and  reestahlisli  i\w 
disease  filariasis.  It  is  believed  that  the  female  may  alwirt  and  dischanro  her 
eggs  into  the  lymph  channels.  The  unhatclied  eggs  are  larger  in  diameter  thm 
the  |K*rfect  embryos,  and  may,  it  is  believed,  cause  lymphatic  obstruction,  Tlic 
mattire  worms  also  set  up  such  an  amount  of  inflannuation  that  the  lymph 
channels  they  fx'cupy  are  bhw-ked,  thereby  causing  obslniction  to  the  lyroph 
current. 

Dhtfjntysiti  of  Filariafiis, — ^The  diagnosis  is  easy  when  tlie  embryi»s  an*  in 
the  bkHid,  In  the  n*»cturnal  furm  the  blood  of  I  he  patient  swarnis  with  jvira- 
sites  at  night.  They  are  almut  the  dijimeter  of  a  bh>od-eorpnsele  and  1^^  n 
in  length.  Tliey  sIhiw  an  active,  writhing  movement,  but  do  not  advjiikH* 
indepeudrutly  of  tlie  blood  current  fn*ui  place  to  place.  The  embryos  ili:*- 
apjK»ar  froiu  the  blood  toward  morning,  and  are  not  found  during  the  dij. 
The  adult  worm  has  a  diaujeter  abrmt  ecjual  to  that  of  a  human  hair,  anil  h 
from  three  to  six  inches  in  length.  They  are  very  delicate,  easily  broken,  aiwl 
are  hard  to  find  in  the  tissues. 

By  these  parasites,  whose  cliaraeters  are  here  briefly  sketched,  ar#*  cana^ 
among  other  lesions  elephantiasis.  Some  of  the  other  conditions  to  which  they 
may  give  rise  are  thus  enumerated   by    Manson:  abscess,  lviu|dian2itis,  vari- 
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cosity  of  the  inguinal  and  of  the  axillary  lymph  nodes,  lymph  serotimi,  cuta- 
neous and  deep  lymph  varix,  orcliitis,  chylnria,  chylous  dropsy  of  the  tunica 
vaginalis  testis,  chylous  ascites,  and  diarrhea,  elephantiasis  of  the  scrotum, 
penis,  leg,  arm,  etc. 

Tropical,  mosquito-infested  lands  are  the  home  of  the  disease,  but  isolated 
cases  are  seen  in  the  temperate  zones.  Lympliatic  obstruction  is,  however,  by 
no  means  always  present,  nor  can  the  parasite  always  be  identified  in  the 
blood  when  lymphatic  obstruction  exists.  The  diagnosis  must  then  rest  upon 
finding  the  adult  wwm  in  the  tissues  or  tlie  embryos  in  the  discharge  from 
a  lymph  fistula  of  the  part  affected,  upon  the  presence  of  chyluria,  upon  the 
history,  together  with  the  absence,  of  other  causes  of  lymphatic  obstruction. 
As  a  rule,  operative  removal  of  the  affected  tissues  is  only  palliative.  Either 
the  adult  worm  is  inaccessible  or  there  arc  many  worms.  Elephantiasis  arabum, 
the  condition  caused  by  the  parasite  to  distinguisli  it  from  Elephantiasis  groe- 
corum — i.  e.,  leprosy — is  characterized  by  an  enormous  hypertrophy  of  the  skin 
and  connective  tissues  of  the  affected  parts.  (See  Scrotum.)  The  penis  is,  as 
stated,  rather  rarely  affected;  when  involved,  tlic  organ  may  be  increased  in 
size  to  huge  proportions.  Cases  are  reported  where  the  penis  has  reached  the 
length  of  two  feet.  Tlie  skin  becomes  hard,  brawny,  and  warty.  The  surface 
is  the  seat  of  excoriations,  and  betw^een  the  folds  of  hardened  epidermis,  eczema, 
blebs,  and  ulcerations  may  form.  From  the  last  a  milky,  chylous  fluid  is 
discharged,  sometimes  containing  filarial  embryos. 

Numerous  other  causes  of  lympli  edema  of  the  penis  exist.  Many  cases 
are  due  to  obstruction  of  the  lymph  channels  in  the  groins,  as  from  extirpation 
of  the  lymph  nodes  of  both  groins,  the  pressure  of  a  double  truss.  The  en- 
largement of  the  penis  and  scrotum  may  be  marked  and  the  resulting  discomfort 
great.  The  diagnosis  rests  upon  finding  the  cause  of  lymph  obstruction  otlier 
than  filariasis.  Clironic  inflammatory  processes  of  tlie  penis  itsc^lf,  as  from 
balanitis,  syphilis,  and  chancroid,  may  cause  marked  enlargement  of  the  organ 
from  edema  and  the  formation  of  new  connective  tissue. 
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Bp:nign  Tumors 

Cystic  Tnmon  of  the  Penis. — Cystic  tumors  of  the  penis  of  various  kinds 
have  been  observed.  They  are  seldom  of  much  surgical  importance.  Trau- 
matic epithelial  cysts  were  described  by  Trzebicky,  following  circumcision.  I 
removed  some  years  ago  a  nodule  from  the  penis  of  a  man  who  had  been 
circumcised  several  years  before.  The  mass  was  the  size  of  a  large  pea,  hard 
and  insensitive,  movable  beneath  the  skin.  It  consisted  of  fibrous  tissue,  con- 
taining in  its  center  a  nonabsorbed  catgut  ligature. 

Cystadenoma,  in  the  form  of  a  small,  tense  cyst  of  the  prepuce  containing 
jellylike  fluid,  was  described  by  Fischer. 
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Fio-  231.— Lipoma  mk  tme  Fkms.     A  v**iy  ran*  tumor. 


Atheronindnis  tff^ts  of  smsll 
iiizr  jire  not  iiifreqiu'iit,  Tliev 
yre  ofh-n  limit ipli%  aii4  jire  ol»- 
servcO  upon  the  glang  as  \td11  as 
upon  tile  general  iutegimietit  of 
tlie  organ. 

Drrmoids  of  gniall  size  have 
Imm  reported,  iii^iiallr  siruateil  in 
the  niodiau  raphe  of  the  penis. 

Lipoma^ — TJ]Mima  nf  tIip  penL-^ 
i>  ruro.  The  illimtration  (Fig. 
'2'^  1 )  was  taken  from  the  photLi- 
irrjijili  of  a  ease  seen  in  Hellevne 
IIns|iitaL 

Papillomata  of  the  Penis. — 
Aeiiiniinite  warts  uf  the  iH*nh  oc- 
cur with  great  frequency.  They 
are  pink,  sensitive,  vascular,  cau- 
H  flowerlike  growths,  usually  pe- 
(limcrJateJ  and  generally  rouUi- 
])]i\  They  oeeiir  ujmiu  the  mu- 
cous layer  of  the  jtrepuee  at  its  junction  with  the  ^Itms,  ujx>n  the  glands 
itnelf,  .souietii!i(»8  at  or  witliin  tlie  nirsitu!^,  less  niiimiHiilv  uiion  tlie  Ixidy  of 
the  penis.  Though  known  as 
venereal  warts,  they  have  no 
necessary  relation  to  vetiereMi 
disease.  They  ufvur  most  4iften 
beneath  a  long  pre[iuee.  Lack 
of  cleanliness  au<l  the  irrita- 
tion produced  by  retained  and 
dfcoitiposed  smegma  are  predis- 
posing causes.  They  are  *  if  t(*u 
associated  with  bahmitis  and  a 
foul  discharge.  In  souie  cases 
they  grow  very  large,  indeed. 
Fig.  87  (vol  i,  page  25;i) 
sliows  a  very  large  uiass  of 
such  papillomata  in  a  case  T 
ojMi'rated  upon  some  3'ears  ago. 
The  condition  had  Ikk^i  mis- 
taken for  cancer  Ijv  another 
surgeon.  The  growths  were 
uk^erated  in  pi  arcs,  and  gave 
out    a    disgusting,    fetid     dis- 
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clijirge.  CamHT  xiiay  finnv 
^iiimn  siR'h  papill<miatn  as 
B «     ImMs ;     therefore,     when 

doubt    exists,    a   purtion   of 

I  the  base  of  the  tiiiintr 
should  he  removed  for  mi- 
eroseopic  exa  mi  nation. 
Homa.^ — ^The  oeciirrenee 
of  horns  upon  tlie  jieiiis  is 
exceedingly  raru,  A  few 
ea^s  only  are  tu  Iji^*  found 
in  literature.  The  hums 
have  been  situatcnl  upon  the 
glans  and  eorcjna,  and  have 
»  consisted  of  liuniy  jdaques 
or  coiLsideruhle  pro jeet ions. 
The  growths  have  usually 
been  observed  in  ohl  men. 
KegWt  of  eleanlinesSy  a 
long  foreskin,  ami  mechan- 
ieal     irritation     have     been 

causa tive  faeturs.      Here,  as 

elsewhere,  horns  may  l>e- 
ponie  tlie  starting  point  of 
cancer. 


IxKXAMMATOHr  pAHAPHiMosia.     (Ncw  Yurk  ilospitul  Vol- 


^rAT,[(;XANT    TliMiJKS     (IF    TUK    PlCNTS 


Sarcoma* — Sareoma  of  the   i»rnis  may   oeenr  as  a   primary   or  metastatic 
growth. 

The  several  forms  of  sareoma,  ineluding  nielanotie  sareoma,  have  been  ob- 
served in  the  penis  hoth  as  primary  and  iieron<hiry  tumors,     Cmnhina lions  of 
sarcoma  with  tihrraua  and  angioma   are  also  reported.      As  elsewhere   in   the 
hjily^  sarcoma  of  the  penis  follows  injury  in  a  moderate  proportion  of  eases. 
Sarcoma   originates   in    the   corpora   cavernosa,   less   frequently    in   the   corpus 
i  spongiosum.     The  tumors  occur  as  firm  or  elastic  nodules  in  the  liody  of  the 
organ  or  glans,  folhjwed  later  by  a  diffuse  infiltration.     Ulceration  here,  as 
I  elsewhere,  occurs  much  later  than  is  the  ease  with  carcinoma,     Secomlary  tu- 
Imors  form  very  early  in  the  groin,  the  testicles,  and  prostate.     Deformity  of 
the   penis   and   angulation  during  erectifni   may  be   early   symptoms.      When 
iKjth  corpora   cavernosa   are  infiltrated,   true  erections   do  not   ^x^cur,   though 
u  sort  of  ]jseud4>-priapism  may  exist  when  the  ci^rpora  are  extensively   infil- 
trated  wdth   sarcomatous   tissue.      The   urethra   may    be   compressed,   causing 
dvsuria. 
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Diagnvsls, — Harcoiuivta  an*  tUstinguislK^il  fr<»iii  caivinomata  by  their  iIppjv 
jilted  origin  ill  ilir  eorjinrH  f*uveriiosii,  1)V  their  iiudfilitr  form,  and  by  tin*  aU 
senee  or  late  occiirreiu'e  t»f  iilecrahnn.  The  history  of  sju'eoiiia  «»f  flie  \mm 
does  not  differ  materially  from  that  of  sareoiimta  in  other  situuliond.  If  tluj 
penis  is  miipiitaf<:Hl  early  and  tlie  inginiial  glands  removed,  the  progno^i*  is 
not  absolutely  bad  except  in  the  ease  of  melanotic  sarennia.  It  is,  <i{  c(inm\ 
liighly  inij^ortant  to  diseovor  wlu^ther  the  tumor  is  primary  in  the  peni^i  or  not 

Cftncer  of  the  PcEis.- — EpHheHoma  of  tlie  penis  is  the  most  frequent  tumnf 
of  that  organ,  papilloma  exeepted.  AlMjut  three  per  cent  of  all  CJiacers  in 
males  ot-eur  on  the  penis.  It  is  a  disease  of  advanced  life,  rare  In'fore  tii^ 
fiftieth  year,  thougli  oeeasionally  observed  diirlug  the  fourth  deeade,  A  long 
foreskin,  want  of  eleanliness,  and  the  elironic  irritation  resulting  from  rctainiil 
and  decomp<jsed  sniegii*n  nre  important  causative  faet(»rs.  The  chronic  lalan* 
itia  accompanying  the  tdwive  conditions  is  very  commonly  present.  Tlipre  i4 
a  history  of  pren-ions  injury  in  a  moderate  number  of  cases.  Epithelioma  may 
Ijegin  in  the  hase  of  a  moist  papilloma. 

A  form  of  ehronie  halanitis  characterized  hy  the  development  of  raw,  niok 
surfaces  on  the  ghnis  pi^nls,  alternating  with  or  iHumded  by  areas  of  smocjtli, 
white,  glistening,  thickened  epithelium^  is  a  condition  which  seriously  threalpiw 
cancer. 

Kiittner,  who  nnule  a  carL*ful  and  exhanstive  study  of  cancer  of  the  jx;m 
classified  the  epithelioniata  of  this  rt'ginn  into  tliree  groups:  (1)  Pa|jillttr\, 
cauliflowerlike  gi*owths;  (2)  cancerous  ulcers;  (>"])  non|iapilIary,  cunovnni* 
tumors. 

1.  Papillary,  Caul! flower  Orowihfi. — The  tanjr»r  Ingins  on  the  innpr  layer 
of  the  prei>nce,  or  on  the  ghins,  as  a  warty  nodule,  which  so<in  ulcerate*,  Tlie 
ulcer  has  a  hard  liase,  hard  and  everted  edges,  and  gives  forth  a  foul,  tlitn 
discharge.  The  usually  phiuiotic  foreskin  is  stHm  perforated  in  front*  St 
the  ulceration  pr(x»eeds  the  partly  destroyed  glans  is  exposed*  Jjem  eomroonlt 
the  tumor  starts  on  the  cutanefais  surface  of  the  foreskin.  In  other  cases  a 
warty  growth  forrjis  on  the  glans,  spreads  rapidly,  forms  new  papillary  out- 
growths of  various  sizes  and  shapes.  Thus  a  prominent  tumor  is  prrwhici^,  of 
irregular  outline  and  surface,  bt*aring  a  strong  resemblance*  hoth  sup<*rf5cifllh 
and  on  section^  to  a  cauliflower.  If  the  disease  conuuenees  in  the  foreskin  the 
hard  infiltration  wnll  prevent  its  retraction;  if  in  the  glans,  a  paraphiuiotic 
condition  rcfsults. 

Those  jiortions  of  the  tumor  which  are  kept  moist  by  urine  and  by  eontm-l 
with  the  prepuce  are  soft ;  the  parts  ex])osed  to  the  air,  firmer.  Along  witi 
the  formation  of  tumor  tissue,  ulceration  proceeds.  The  older  parts  of  t!ie 
tumor  slough,  with  putrid  decomposition.  The  urethra  is  often  pc*rfnratwL 
Though  the  corpora  cavernosa  eommouly  resist  invasion  for  a  long  time.  Uwt 
are  sooner  or  later  infiltrated,  and  the  formation  of  tumor  masses  and  of  tissiw? 
necrosis  advances  tmvanl  the  root  of  the  penis  until,  in  old  cases,  the  f>reiin 
ceases  to  be  recognizable.     The  pubic  region   is  i»ecupied   bv   an  irreffidiir, 
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cauliflowerlike  niuss^  critiipoNiMl  purtly  of  gro\nng  eaneer,  partly  of  sloughing 
tiiiDor  tissiie.  From  n  cleft  or  pil  in  the  surface  of  the  mass  the  urine  is 
discharged. 

2.  Vanrerous  Ulcers. — This  fonti  of  cancer  of  the  pniis  he£?iiis  usually 
iijion  the  glana  or  corouii,  as  an  ulcer  with  a  iiriri  Itase,  aud  Iwirriers  showing 
papillary  outgrowths.  It  ilifFers  from  the  tirnt  foriu  chieHj  in  that  the  uleer- 
ative   process    Ls    more    r;ij>idly    pro- 


I 


gressive,      (.^ancerous  iuvolvcment  uf 

the  inguinal  lynipli  nodes  may  occur 

at  an  curly  jKriod^   while   the  orig- 
inal tumor  is  quite  snuilh 

3.  Nonpapiilury    Vaneet'    of    (he 

Perns. — Nonpapillary  cancer  nf  tlie 

pmis  is  a   rare  vari<»ty.      It    usually 

Wgins    in   the  glann,   autl    is   tdiarae- 

terized   hy  tlie  formation  of  a  suliil 

tmnor    of    consider  a  hie    size    which 

does    not    sfiow    the    same    tendency 

toward     early     ulcerations     as     the 

other     forms.       Upon     section     tlie 

tumor    does    not    show    a    papillary 

structure,    hut    rathrr    rescudde^,    in 

gross  ajJpcaramT,  earciuonia-siiuplex, 

*inch  as  is  ohserved  in  cancer  of  the 

lireast. 

Progress  of  Uh'  Dlscase.—Cun- 
cer  of  the  penis  spreads  hy  (  l)  c<ju- 
tiniiity  of  structure;  (2)  hy  tlie 
formation  of  new  cancerous  nod- 
ules  in  the  corpora  cavernosa;    (3) 

l>y  the  invasion  of  the  inguinal  lympli  nodes.  The  duration  of  the  growths 
before  the  lymph  iif>des  are  invaded  varies  a  good  deal  in  different  cases; 
in  sonic  it  is  early,  in  some  it  is  late.  The  inguinal  lymph  nodes  act  as 
a  harrier  to  general  dissemi nation  hy  the  lymph  currcnl  l»eynnd  whieh  the 
disease*  rarc^ly  spreails.  Lneally,  tumor  masses  and  pn>gressive  ulceration 
of  the  inguinal  regions  are  features  of  advanced  cases.  In  a  few  cases  the 
luirdmr  lymph  noch^s  arc  first  involved.  Metastases  in  distant  organs  arc 
extremely  rare^  anrl  general  infection  througli  the  hlood  current  does  not  appear 
to  occur.  By  continuity  of  structure  the  tumor  may  invade  tlie  suprapubic 
region,  the  scrotum,  testes,  groins,  perineum,  bladder^  and  prostate.  Death 
is  due  tr»  ehronic  sppsis  aiul  to  exhaustion,  rarely  hastened  hy  repeatf^d  Weeding 
from  th**  ulcerated  surfan-s. 

The  microscopic  ap|>f*aranees  of  epithelioma  of  ihe  ptmis  resemhle  those  of 
skiu  cancers  in  other  iTij:ions, 


Fig.  23i,^EpiTHELioMA  of  the;  pKNm,  Utcerat- 
iNQ  Type.     (CollccUon  of  Dr.  K.  Eliot.J 
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Symptoms. — The  ilevelopment  of  canoer  nf  tlio  ]wm^  has  been  ^ufficipntlv 
indicated  in  tlie  }>receding  paragraphs.  During  the  earlv  stages  of  the  dii^wun. 
pain  is  not  a  pmniinent  syniptonu  Later  on  .^harp  pain  is  felt  in  the  jvri, 
radiating  intr»  tlu'  thighs,  serotum,  perineum,  and  rerttua*  When  ulcerjition 
is  advanced  the  raw  surfaces  are  tender  and  painfnh  In  some  eases  the  im'tlirt 
may  be  partly  oeehided.  There  will  then  Ik?  dy^nria,  in  addition  to  thr  pain 
felt  ns  tlie  nrin**  passes  over  tlie  ulcerated  surfaces.  From  tlie  ulcf*rs  \hr^ 
escapees  a  juindent,  thin,  evil-smell ing»  often  ]iiitrid,  discharge.  The  mw 
surfaces  bleed  readily,  but  the  hemorrhage  la  rarely  severe. 

Diagnoms, — The  disease  may  be  confounded  wiHi  acuminate  warts.  Tlw 
latter  have  a  soft  base.  If  the  diagnosis  is  doubtful,  a  pf»rtion  of  tb^  baM' 
of  tlte  tumor  sbnuld  lie  eut  away  fnr  luicroscopie  examination.  In  rases  4 
phimosis  in  elderly  men,  the  eontinued  preseuee  of  a  fetid  disrhargr  froiti 
beneath  the  foreskin  is  in  itself  enougli  to  arouse  a  suspicion  of  cancen  Tin* 
glans  should  be  exposed  at  onee  by  incision  in  such  cases.  It  is  to  be  hnm 
m  mind  that  there  is  a  history  of  phiiuosis  and  of  ebronic  and  relapsing  balan- 
itis in  a  wry  large*  proportion  of  all  cases  of  cancer  of  tbi^  penis. 

From  chancroid,  cancer  of  the  |xMiis  is  to  Ik?  distingtiished  by  the  acute 
onset  of  tlie  former^  the  absence  of  induration,  the  acute  pain  and  ten<lenirsj<, 
the  multiplicity  of  the  autf>-inoeuIable  and  distinct  ulcerated  surface^!,  and, 
finally,  in  ehruiiic  cases  of  ehaueroid^  by  microscopic  examination  of  a  portion 
of  the  bast*  nf  the  ulcerated  area. 

llreralrd  st/plfllltie  rhancrcs  sometimes  simulate  cancer  of  the  p^niii  »)ijiu.' 
closely.  A  histury  uf  exposure,  responsr  to  active  mercurializatiou,  mul  xnivnr 
scopic  examination  will  render  tlje  diagnosis  clear  in  dctubtful  cases.  At  pres- 
ent the  identiti(*a1ifin  nf  ihc  SpirrKdueta  pallichi  in  the  scrapings  from  syplitlititi 
ulceration  is  regarded  as  pathognomonic.  The  diagiiosis  should,  however,  be 
intrusted  to  none  but  a  highly  skilled  patliologLst.  (tiimmata  of  the  ghms  penis 
are  nsnally  det^p-seated,  distin<*tly  circumscribed,  nodules  which,  after  attjin- 
ing  a  definite  size,  show  hut  little  tendency  toward  further  increase,  Wlicn 
receufly  broken  flown,  tlie  characteristic,  insensitive,  sloughy  base  of  the  eratp^ 
formed  ulcer  is  often  distinctive.  In  cases  of  doubt,  the  microscope  «ijJ  thi» 
use  of  large  doses  of  iodid  of  |»otassinm  will  establish  the  diagnoais.  In  $A' 
vanced  eases  of  cancer  of  the  penis  the  diagnosis  can  usually  be  made  at  a 
glance. 

Protpiftsis.—Thv  on  I  look  in  cases  t*f  cancer  of  the  penis  is  bad  when  th 
lympli  nodes  *>{  tin-  gn>in  are  already  involved,  Both  groins  sboubl  be  carr 
fully  examined,  since  the  cancer  may  be  on  one  side  of  the  penis  and  the  bulw 
in  the  opposite  gr«>in.  Tu  s<»me  cases  the  lymjih  nodes  are  involved  very  earlv, 
and  may  be  dettH^ted  on  palpation  as  spherical,  hard,  sht^tlike  bodies  in  the 
inguinal  region.  It  is  to  be  Imrne  in  mind  (bat  the  lymph  nmles  of  the  groin 
may  l>e  enlarged  and  tender  through  absorption  f*f  septic  material  fr»>m  tin* 
ulcerated  surfaces  cr»muionly  present  nn  the  ftenis.  Ilenee.  in  forming  n  pme 
nosis  in  the  given  case,  the  lympfi  undes  shi*uld  always  be  sulijeeted  to  luii'n/ 
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scopic  examination.  In  some  cases  cancerous  infection  of  the  lymph  nodes  is 
long  delayed.  While  the  glands  remain  free,  extirpation  of  the  penis  and 
extirpation  of  the  lymphatic  structures  of  both  groins  offers  a  fair  prospect 
of  cure.  Thus,  Kiittner  reported  a  mortality  of  40.5  per  cent  in  58  cases^ 
reported  from  three  to  twenty-nine  years  after  operation. 


CHAPTER    XXXV 
THE  SEMINAL  VESICLES  AND  THE  SEMEN 

Anatomical  Bemarks  (partly  adapted  from  Merkel). — The  Seminal  Vesich. 
— The  seminal  vesicles  are  placed  one  on  either  side  of  the  median  line,  be- 
tween the  base  of  the  bladder,  above  and  in  front,  and  the  pelvic  portion  of  the 
rectum  behind.  They  extend  from  the  base  of  the  prostate  upward,  backward, 
and  outward  for  about  two  inches.  Below  they  are  about  2  cm.  apart;  above, 
at  their  extremities,  about  6  to  7  cm.  They  are  but  loosely  attached  to  the 
bladder,  though  adherent  to  the  rectum,  and  are  somewhat  movable  from  side 
to  side.  The  upper  thirds  of  the  vesicles  are  covered  by  peritoneum,  and  hence, 
anatomically,  an  abscess  of  a  vesicle  might  burst  into  or  infect  the  peritoneum 
by  continuity  of  structure,  or  into  the  bladder  or  the  rectum,  as  the  case  might 
be.  The  lower  portions  of  the  vesicles  are  palpable  through  the  rectum,  though 
deep  pressure  against  the  perineum  is  necessary  to  reach  above  the  prostate. 
They  are  more  readily  felt  w^hen  the  bladder  is  moderately  distended.  Biman- 
ual palpation  is  an  aid  in  slender  subjects.  The  vesicles  are  more  readily  felt 
w^hen  distended  with  secretion  or  dilated  from  obstruction  of  their  ducts,  and 
still  more  readily  when  inflamed  and  indurated  from  pyogenic  infection  or 
tuberculosis. 

The  vesicle  consists  of  a  convoluted,  blind  tube,  about  four  inches  in  length, 
having  many  lateral  blind  pouches  and  sacculi,  inclosed  in  a  thin,  fibrous  cap- 
sule, but  loosely  attached,  and  containing  some  muscular  fibers.  In  health 
their  lower  thirds  feel  like  two  irregularly  cylindrical  bodies,  of  elastic,  soft 
consistence,  extending  upward  from  the  prostate,  separated  by  the  width  of 
a  finger. 

Onfe  or  both  vesicles  may  be  absent.  The  testes  are  commonly  wanting  in 
the  latter  case.  The  vesicles  vary  much  in  size,  not  only  in  different  pers<»ns 
but  in  the  same  individual  on  the  two  sides.  One,  usually  the  right,  may  be 
much  larger  than  the  other. 

The  Secretion  of  the  Seminal  Vesicles. — The  secretion  of  the  seminal  vesi- 
cles consists  of  a  viscid,  opalescent  fluid.  It  is  usually  seen  intimately  mixed 
with  the  secretion  of  the  testes — i.  c,  the  spermatozoa.  The  vesicles  probably 
act  to  a  considerable  extent  as  storehouses  for  the  semen.  This  is  shown  by 
the  fact  that  in  a  normal  individual  who  has  l)een  continent  for  some  time  the 
vesicles  can  be  more  distinctly  felt  and  their  distention  recognized  by  touch 
than  if  palpated  soon  after  sexual  intercourse, 
694 
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Injuries  of  the  Seminal  Vesicles.^ — Owing  to  their  protected  positiati  the  vesi- 
cles are  seldom  iiijuretl  hy  direet  aceidentiil  violem*e  from  without.  Injuries 
of  the  vesicle  from  fractures  of  the  pelvis  (ischium)  has  been  reported.  They 
may  be  wounddl  during  opernfions  ii]nin  \he  doi^p  strurtiires  f»f  the  perineum, 
prostatectomy;  Iiuttini'i>  o|H:*ration^  prostatotomy,  lateral  litlmtomy,  extirpation 
of  the  rectiuji  for  carcinouuL  Wounds  of  the  vesicles  or  of  the  ejaculatory 
ducts  may  result  in  ohlilernfitjn  of  the  diict^,  and  eonscfpiently,  if  hi  lateral,  in 
sterility.  After  hiteral  lithotomy,  a  spermatic  iist.nla  sometiuies  results,  but 
usually  heals  spontaneously. 

Method  of  Obtaining  the  Contents  of  the  Seminal  Yesicles  for  Purposes  of 
Examination.^Tlie  piitieut  passes  his  uriue.  The  urethra  and  bladder  are 
then  washed  clean  with  salt  solution,  and  eight  ounces  are  allowed  to  remain. 
The  contents  of  the  prostate  are  then  carefully  expressed  by  the  finger  in  the 
rectum,  A  smear  may  now  he  tahen  from  the  meatus  for  niicroscopir*  exauuna- 
ticm.  The  patient  miw  partly  euqities  his  bladder,  to  w^ash  out  the  urethra. 
The  finger  is  then  introduced  into  tlie  rectum  as  far  as  possible,  and  the  seminal 
vesicle  is  then  re])eatedly  and  firmly  stntked  from  above  downward  on  one 
or  both  sides.  Some  care  and  j}ractice  are  nt»eessary  to  express  tljc  contents 
of  the  vesicle.  The  patient  should  bend  his  body  over  the  hack  of  a  eliair 
while  the  surgeon  stands  l>ehind  him.  Since  very  firm  pressure  is  needed 
against  the  perin<uim  in  order  to  reacli  the  vesicles,  the  patient's  body  should 
he  solidly  supported,  Tlie  surgeon's  right  forefinger  is  introduced  into  the 
B  rectum;  he  stands  with  his  ow-n  elbow  pressed  against  his  own  side,  so  that  the 
weight  of  his  body  may  be  transmitted  thrnugh  the  forearm  an<l  the  examining 
hand;  the  same  attitude,  in  fact,  assumed  in  making  a  deep  examination  of 
the  pelvic  organs  of  women*  The  forearm^  wrist,  hand,  and  forefinger  should 
be  held  in  a  straight  line,  the  third,  fourth^  and  fifth  fingers  sharply  flexed  into 
the  palm.  Palpation  is  made  by  flexion  of  the  terminal  joint  of  the  index 
finger.     Thus  the  weight  of  the  surgeon's  body  helps  to  invaginate  the  soft 

■  tissues  of  the  perineum,  and  Ijv  attention  to  these  details  one  is  enabled  to 
reach  a  good  deal  higher.  Some  of  the  contents  of  the  vesicle  will  usually 
appear  at  the  meatus^  and  may  be  examined  at  once.  If  not,  the  patient 
empties  his  bladder,   the   lirpiid   discharged    is  centrifuged,    and    the    product 

■  examined  under  the  microsco|>e.  As  stated,  s|KTmatozna  will  probably  be 
found  in  moderate  nuiid^ers.  If,  in  addition,  the  flui*l  contaiiis  numerous  pus 
cells,  the  seminal  vesicle  is  inHamed.  Search  for  gonococci  should  l>e  made 
in  a  stained  specimen,  and  if  such  W  found,  the  fact  will  exphrin  the  obsti- 
nate persistence  of  chronic  and  relapsing  gonorrhea  in  a  certain  proportion 
of  cases. 

■  Some  ditifjnositc  daia  of  interest  are  obtainable  from  the  pathological 
changes  in  semen.  Semen  mny  be  etdlected  as  ejaculated  into  a  ndjlx^r  condom 
during  sexual  intercourse,  or,  in  default  of  tliis,  souie  conelusions  may  l^e 
draw^n,  as  already  stated,  hy  strijiping  the  seminal  vesicles  nr  hy  examination 
of  seminal  stains  as  tfjey  m'cur  in  tlie  dried  slate  upon  the  lium  after  n'K'turnal 
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emissions.  If  it  is  desired  to  examine  the  semen  in  a  fresh  state,  a  string 
should  he  tied  carefully  about  the  base  of  the  condom.  This  may  be  brought 
for  examination  immersed  in  a  preserve  jar  containing  warm  water.  The 
quantity  of  semen  evacuated  at  one  time  varies  greatly  among  different  indi- 
viduals, and,  in  the  same  individual,  according  to  the  time  elapsed  since  a 
previous  ejaculation.  On  the  average,  the  amount  varies  between  10  and  15 
c.c.  in  a  vigorous,  healthy  man.  If  coitus  is  repeated  several  times  during 
the  sanie  day,  the  quantity  of  semen  and  the  number  of  spermatozoa  diminish, 
so  that  in  some  cases  the  last  ejaculation  contains  but  few.  The  freshly  ejacu- 
lated semen  of  a  healthy  man  resembles  cooked  starch  in  appearance,  is  of 
alkaline  reaction,  and  has  a  peculiar  and  characteristic  odor.  It  is  a  thick, 
viscid  fluid.  After  standing  for  some  hours  it  separates  into  two  layers — a 
dense,  white  layer  at  the  bottom  and  a  clearer,  supernatant  fluid.  As  ejacu- 
lated, it  contains  several  secretions — namely,  that  of  the  testes,  the  seminal 
vesicles,  the  prostate,  the  mucous  glands  of  the  urethra,  and  the  glands  of 
Cowper. 

Kicroscopic  Examination  (details  adapted  from  R.  Ultzmann). — Under  the 
microscope  we  find,  in  addition  to  spermatozoa,  the  so-called  semen  corpuscles, 
and  epithelial  cells  from  the  lower  genito-urinary  tract.  Before  puberty  no 
spermatozoa  are  produced.  In  extreme  old  age  spermatozoa  may  be  absent,  and 
yet  it  is  by  no  means  rare  to  find  very  old  men  whose  semen  contains  abundant 
and  active  spermatozoa.  A  drop  of  fresh  semen  placed  under  the  microscope 
should  show  at  least  a  himdred  living  spermatozoa  in  every  field,  when  viewed 
with  a  Reichert  objective  No.  7,  eyepiece  No.  3.  The  microscopic  field  shows 
a  picture  of  vigorous  life  and  movement.  The  spermatozoa  scurry  about  in 
all  directions.  They  move  rapidly  through  the  narrowest  channels  between 
adjacent  cells,  and  never  collide  with  anything.  Each  spermatozoon  consists 
of  a  head,  a  tail,  and  a  middle  piece.  The  head  is  pear-sha|)ed  and  flattened; 
the  tail  gradually  tapers  from  the  slightly  thickened  middle  p<^rtion  to  a  very 
fine  filament,  ten  times  longer  than  the  head.  Healthy,  normal  semen,  pro- 
tected from  light  and  cold,  shows  active  motions  of  the  spermatozoa  after 
forty-eight  hours.  When  the  spermatozoa  are  dead  they  remain,  if  healthv, 
for  the  most  part  straight.  If  the  tails  are  found  sharply  angulated  or  curled 
up.  they  were  probably  ejaculated  in  this  condition,  or  killed  by  an  abnormal 
vaginal  secretion  or  other  noxious  substanc*e.  Such  forms  are  very  common 
in  the  semen  of  those  men  who,  on  account  of  local  disease,  furnish  only  dead 
spermatozoa.  It  is  to  he  borne  in  mind  that  the  addition  of  water  quickly  kills 
spermatozoa,  and  may  cause  their  tails  to  curl  up.  The  same  is  true  of  al>- 
normally  acid  vaginal  secretion.  Certain  substances  in  solution  are  capable  of 
rendering  tlie  motion  of  the  spermatozoa  more  active,  and  even  of  reviving  them 
when  their  uioveuients  have  coas(Ml.  All  alkaline  animal  secretions  l)elong  to 
this  class,  while  all  acid  secretions  inliibit  tlieir  motility.  The  salts  of  the 
alkalies,  solutions  of  sugar,  albumin,  and  urea  increase  their  motions.  Acids 
and  metallic  salts  stop  their  movenu^nts, 
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The  Pathological  Chaises  in  Semen. — The  pathological  changes  in  semen 
are  various.     They  are  as  follows: 

Aspermatism. — In  this  condition  the  individual  ejaculates  no  semen  under 
any  circumstances,  neither  during  coitus  nor  at  any  other  time.  The  condi- 
tion may  be  permanent  or  temporary.  It  may  be  absolute  or  relative.  Per- 
manent  aspermatism  is  rare  as  a  congenital  condition,  though  not  infrequent 
as  an  acquired  one.  In  the  congenital  and  permanent  forui  the  individuals 
never  during  their  entire  lives  have  an  ejaculation  of  somen.  They  may  be 
capable  of  erection  and  able  to  perform  coitus,  but  the  act,  however  prolonged, 
is  not  followed  by  an  orgasm  nor  by  the  ejaculation  of  semen.  The  genital 
organs  of  these  persons  may  appear  to  be  perfectly  normal.  A  moderate  num- 
ber of  such  cases  have  been  reported  in  literature.  The  acquired  form  follows 
obliteration  of  the  ejaculatory  ducts.  It  is  seen  after  abscess  of  the  prostate, 
after  many  cases  of  prostatectomy,  and  after  the  removal  of  the  seminal  vesicles. 
Obliteration  of  one  ejaculatory  duct  is  more  common ;  it  may  follow  operations 
upon  the  perineum.  The  quantity  of  semen  is  diminished,  but  it  is  not  absent. 
Tuberculosis  of  the  prostate,  the  seminal  vesicles,  and  of  the  epididymes  may 
be  followed  by  absence  of  semen. 

Temporary  aspermatism  is  not  at  all  uncommon.  It  is  sometimes  observed 
in  cases  where  the  sexual  apparatus  appears  to  be  quite  normal.  Some  of  these 
imlividuals  are  highly  neurotic  men  who  are  candidates  for  matrimony.  They 
are  sometimes  men  of  high  intelle<?tual  development,  who  have  led  very  con- 
tinent lives  and  who  approach  the  married  state  with  much  trepidation.  They 
are  often  neurasthenic  from  overwork,  anxiety,  or  other  cause.  Such  men  may 
for  a  time  after  marriage  find  themselves  incapable  of  having  an  ejaculation. 
In  these  cases  the  condition  often  disappears  spontaneously.  In  other  cases 
temporary  aspermatism  occurs  in  individuals  who  have  committed  sexual  ex- 
cesses, or  who  have  been  habitual  masturbators,  or  who  have  had  a  severe 
gonorrhea  with  complicating  posterior  urethritis,  prostatitis,  and  epididymitis. 
In  these  cases  the  disease  has  caused  a  mechanical  or  other  interference  with 
the  nervous  mechanism  of  ejaculation.  In  this  group  the  condition  may  last 
for  Aveeks  or  months,  and  may  then  be  recovered  from  quite  suddenly.  Some 
of  these  patients  are  also  impotent,  all  attempts  at  coitus  are  failures,  and  yet 
they  may  have  nocturnal  emissions  under  the  influence  of  dreams.  A  rare 
form  of  aspermatism  was  described  by  Ultzmann:  These  patients  have  sexual 
desire  with  erections,  but  they  are  unable  to  procure  an  emission  during  coitus. 
They  proceed  to  have  intercourse  with  a  rigid  member,  but  though  coitus  be 
prolonged  to  the  point  of  physical  exhaustion,  they  do  not  have  an  emission. 
Immediately,  upon  falling  asleep,  emission  occurs,  under  the  influence  of  a 
dream.  I  have  already  mentioned  that  form  of  partial  or  complete  absence 
of  ejaculation  which  occurs  as  the  result  of  tight  stricture  of  the  urethra.  In 
these  cases  the  urethra  is  too  narrow  at  the  point  of  stricture  to  permit  the 
escape  of  semen  during  the  orgasm.  A  little  may  appear  at  the  meatus,  but 
most  of  it  goes  back  into  the  bladder,  to  be  expelled  during  urinatioi),     The 
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retention  of  semen  in  the  urethra  beliind  the  stricture  explains  the  sharp  pain 
felt  during  the  orgasm  hy  these  patientn.  A  part  of  the  semen  may  he  rctdioed 
between  the  venunontanuni  and  the  stricture,  and  eseajx*  slowly  through  die 
meatus  wlien  (he  erection  subsides.  Munt  of  these  cases  are  curable  by  dimon 
of  the  strit^ture. 

Polifspf^rtnailsm. — An  inereaserl  ipuiutity  of  semen  is  much  mori!  rare  thia 
its  diuiiinitiori^  tliough  ]irnh[il>ly,  the  comlitiHU  ht'iiii:  in  no  wim^  patholtigitil^ 
the  ludividiiiily!  affecied  are  not  apt  to  seek  uieilieal  atlviee,  and  hence  miy 
eaca^ie  nbsen^ation.  In  these  cases  the  quantity  of  semen  ejaculated  may  ho 
two  or  three  times  the  usual  amount.  The  quality  of  the  semen  remains  no^ 
mah  Tlie  exeeasiv^e  volume  is  umde  up,  not  of  an  inereast*<l  number  of  sjur- 
roatozoa  but  of  the  secretion  of  the  seuiinal  vesicles.  L'ltzunmii  mentions  a  ftsp 
in  which  each  ejaculation  amounted  to  about  35  c.e, 

OhfjospermaftHm, — A  dimiuislied  quantity  of  seuien  is  tjbserv(*d,  n^  sUiTcmJ, 
after  fretpieutly  rejwMited  enitus  aud  in  old  age*  Neither  of  thes<^  ci»ii»liticni* 
are  pathological  so  long  as  the  seuien  contains  living,  healthy  spermatozoa; 
though  the  ammnit  be  small,  sucli  individuals  are  |M*rf«x*tly  caj>able  *i{  im- 
preguatiug  the  female,  A  diuiinished  qmmtity  of  semen  is  often  ol»sen'ed 
after  gonorrheal  prostatitis,  and  after  epididymitis  and  seminal  vesiculitis.  In 
these  easi\s  the  decreased  quantity  is  due  to  the  absence  of  one  or  other  of  (lie 
norimd  ingredients  of  semen.  Thus,  epididymitis,  if  bilateral,  is  nftcn  hiV 
hnve<t  by  obliteration  of  the  vasa  deferent ia.  I'he  semen  then  contiiifi;^  no 
spermatozoa,  and  consists  merely  of  the  secretion  of  the  vesicles,  prostnle  anJ 
urethra.  In  some  cases  the  secretion  of  the  vesicles  is  diniinishcMl  in  ainount^ 
thus  dec^reasing  the  quantity  of  semen. 

Variations  in  the  Color  of  the  Semen* — The  variations  in  the  color  of  mnen 
were  carefully  studied  by  Ultzmann.  Their  ocinirrenee  and  diagnostic  import 
arc  as  follows: 

L  Rrd,  Heddish'hroirn,  and  Brownish-peUnw  Semen. — This  coloration  i« 
usually  due  to  tlie  presence  of  blood.  The  blr>od  may  c<»me  from  the  ]¥J^iQfm 
urethra  or  from  the  sc*miual  vesicles,  if  either  are  acutely  iuBamed.  Blow! 
from  the  posterior  urethra  is  usually  not  intimately  mixed  with  the  somen,  aii»l| 
if  observed  on  the  linen,  the  stain  is  spotted  and  streaked  with  blood,  W^en 
the  blood  originates  in  the  seminal  vesicle  it  is  more  iutiniately  mixeil  with 
the  semen,  and  tlie  cfrloration  of  the  seminal  spr^t  is  uniform.  During  the  iciiti 
stages  of  gonorrheal  posterior  urethritis  and  seminal  vesiculitis,  blotidy  miifr 
sions  are  very  frequent.  Later  on  tbc^  blood  appears  mixed  with  pus;  the  mm- 
nal  stains  then  have  a  greenish-yellow  or  yellow  color,  according  to  the  relative 
quantity  nf  blood  and  pus,  Tn  uurst  cases  bloody  emissions  cease  after  a  few 
weeks;  in  some  eas<s  the  couditiou  inay  hist  for  years  unless  prop«'rly  treated. 
Tuberculosis  and  niiK^er  of  the  |ir<»stute  may  also  cause  the  s<*men  to  U'  blood- 
stained. 

2.  YrJhtir  Stiitrn, — A  yellow  eohiralion  nf  the  stamen*  sometimes  yellowish- 
green,   is  due  to  tfie  prcseuee  uf  pus.      When  the   pus  comes  from  the  p«t<^ 
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rior  urethra  the  stain  will  be  irregularly  streaked  and  spotted  with  yellow; 
when  from  the  seminal  vesicles,  uniformly  yellow.  The  latter  are  seen  in 
cases  of  chronic  inflammation  of  the  seminal  vesicles,  usually  of  gonorrheal 
origin. 

3.  Claret-red  and  Violet  Semen. — These  discolorations  are  due  to  the  pres- 
ence of  indigo.  The  fresh  semen  is  of  a  violet-gray  color.  Under  the  micro- 
scope many  crystals  of  blue  indigo  may  be  seen.  A  red  modification  of  indigo 
produces  a  claret-red  color  which  may  easily  be  confounded  with  blood.  The 
microscope  will  show  the  presence  of  indigo  crystals,  and  a  chemical  test  the 
absence  of  blood.  These  stains  are  more  evenly  colored  than  those  due  to  the 
presence  of  blood.  These  discolorations  are  rare.  They  have  been  observed  in 
neurotic  individuals.     The  semen  is  otherwise  normal. 

4.  Brown  Semen. — This  discoloration  is  observed  in  the  semen  of  men 
who  are  intensely  jaundiced. 

Oligozob'spermia. — A  diminution  in  the  number  of  spermatozoa  is  often  ob- 
served after  gonorrheal  epididymitis.     The  inflammatory  exudate  obstructs  the 
caliber  of  the  vas  deferens,  and  if  the  process  ends  in  the  formation  of  cica- 
tricial tissue  the  lumen  of  the  duct  may  be  j)ermanently  closed.     If  both  sides 
are  aflPected  the  individual   is  rendered   temporarily   or  permanently  sterile. 
The  intensity  of  the  inflammation  does  not  appear  to  be  a  measure  of  the 
probability  of  such  permanent  sterility.      Thus  we  see  men   who   have  had 
numerous  attacks  of  epididymitis  on  both  sides,  and  who  yet  furnish  semen 
containing  abundant  spermatozoa.     In  other  cases  the  inflammation  may  l)e 
so  slight  that  the  patients  have  only  a  trifling  amount  of  pain  in  the  epididymis 
and  along  the  cord,  with  scarcely  palpable  enlarg(»uient  of  the  lower  end  of 
the  epididymis,  and  yet  they  may  l)e  rendered  permanently  sterile.     In  some 
eases  the  passage  is  not  occluded,  but  narrowed.      In   these  the  number  of 
spermatozoa  may  be  simply  diminished.     In  some  of  them  the  spermatozoa 
are  alive  and  active,  in  others  we  see  only  a  few  dead  spermatozoa  in  each 
microscopic  field.     In  addition  there  will  be  numerous  pus  cells  and  spermatin 
crystals.     The  history  of  these  cases  is  often  as  follows:  The  patient  suffers 
from  a  posterior  urethritis,  and  sometimes,  in  addition,  from  a  seminal  vesicu- 
litis.    He  furnishes  at  first  blood-stained  semen,  and  later  semen  containing 
much  pus.    Upon  the  advent  of  double  epididymitis  the  numl)er  of  spermatozoa 
in  the  semen  will  rapidly  diminish,  and  the  few  remaining  will  be  found  dead. 
Soon  even  these  will  disappear,  and  the  semen  will  consist  of  a  fluid  which 
inay  resemble  normal  semen  in  appearance,  but  imder  the  microscope  no  sper- 
^rtiatozoa  will  be  seen.     There  will  be  pus  cells,  blood  cells,  spermatin  crystals, 
l^anular  detritus,  epithelia,  colloid  granules,  and  occasionally  indigo  crystals. 
These  men  are  temporarily  or  permanently  sterile.     I  have  had  a  number  of 
^nch  cases  under  observation  throughout  a  series  of  years.     In  some  of  them 
spermatozoa  reappeared  after  six  months;  some  have  remained  permanently 
sterile.     In  one  case  spermatozoa  reappeared  after  eighteen  months.     I  have 
Xiever  seen  them  reappear  after  two  years  or  more.     Tuberculosis  and  cancer 
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of  till*  Inwer  geuitourinary  trart  may  produce  a  seuu'ii  pHtn-  in  sfHTiiiatc 
and  liiU-r  rni  their  totnl  «lisup|K*«ranfe, 

Inflammation  of  the  Seminal  Vesiclea — Seminal  Vesiculitis* — liinariujiiiti<in  of 
tho  Hriyiiiitl  vesi(*les  may  be  simple,  p*m>rrliea],  or  tnbereulMiis.  The  gonorrWal 
iriHamimitiim  may  be  ass4X*iateil  with  mixeil  infet-titm  nnd  the  fonnatian  of 
abseess.  The  tubercular  form  is  often  associated  with  hilH*mik»sis  of  the 
prostute  iiiul  eiiidiilyniiH.     Tlie  i:(*norrliral  vnrioty  is  inueh  the  most  fn^iient. 

Slmph'  (*aiarrltal  In /hi  mm  at  ion  of  I  he  Sentiftaf  Ve  sir  Its, — Simple  ratiirrM 
inflamimitinn  nf  tlie  seminal  vesieles  is  believed  to  oeeiir,  and  to  jje  i!89oc»ialwl, 
witli   ililataticm  of  tlie  vesieles.      Ttie  eundition  is  Ixdieved   tci   result   fn>m  m 
iniliy^ienie  sexual  life,  sexual  exeessc*s,  mast urbat ion,  or  prol<mgf**l  sf*xiial  rx- 
eitenient  witliuut  gratifieatiun.      These  patients  are  nsuiilly  neurotie  and  nru- 
rasthenic  snhjeeta*      They  often  ha%'e  a  eon^ested   and   nvers<»nsitive  |K»iiti*n<'r 
nretlira,  sometimes  a  slight  depjree  of  catarrhal  posterior  urethritis.     In  ,s#>ni(« 
of  these  cases  the  secretion  of  the  prostate  is  increased  in  a  mount,  anri  the 
individuals  observe  that  after  urination,  during  strainin*i:  at  sttxd,  and  during 
sexual  excitement  a  certain  quantity  f*f  opalescent,  sticky   fluid   e^*aj>e^  fmni 
the  meatus.     This  fluid  they  usually  believe  to  l>e  seuien.     Tlicy  cniusidcr  tbi 
tliey  are  sutTering  from  constant  seminal  losses,  or,  as  thev  call  it,  3|>erfnil«M^ 
rhea.     In  this  idea  they  are  sonietiiues  encoviraged  by  reading  qua(*fc  nmlicil 
literature.     They  are  often  |iartly  imjioteut,  and  have  premature  ej;4f*idnfi<iDi 
and  of  her  disturbances  of  the  sexual  function.     They  may  com  plain  of  piin 
or  of  a  sense  of  fullness  in  the  jK^rinemn ;  of  pain  in  the  sacrum  and  »>f  ilv 
normal  sensations  in   the  glans  penis  and   testes.      They  often   have  fTi?i]m>tit 
urinatiiin  and  slight  ardor.     Upon  rt*ctal  examination  the  seminal  vesicles  are 
foun<]  tender,  enlarged,  and  dilated, 

(hmorrheal  fftflammaffon  of  (he  Srminal  Vrsirlrs, — Gonorrheal  inflamma- 
tion of  the  seminal  vesicles  may  Ix^  of  a  mild  or  sc*vere  tyiK%  and  either  acali* 
or  chrouit%  It  is  prol>able  that  a  large  proportion  of  eases  of  acute  gimorrliet 
have,  associated  with  a  posterior  uretliritis,  an  inflanunation  of  the  seminil 
vesicles,  mild  in  ilegree,  and  not  attenileil  by  any  marked  signs  or  syinpt4)in& 
In  these  eases  the  involvement  of  the  vesicles  usually  passes  unnotict*d,  md 
gets  well  of  itself.  In  another  and  mucli  suialler  group  of  casi>s  the  invastifiii 
of  the  vesicles  is  of  a  fairly  severe  type,  and  gives  definite  signs  an<l  symp- 
toms. The  condition  may  get  well  under  appropriate  treatment,  or  hccmie 
chronic,  or  eventuate  in  the  formation  of  an  abscess.  Tlie  signs  and  snnptians 
of  acute  senjinal  vesiculitis  do  m^t  ditTer  mucli  from  those  of  acute  g<uiorrlu*al 
posterior  urethritis  and  prostatitis.  The  patients  suffer  from  piiinful  and  fn*- 
qnent  urination.  Tltey  have  frequent,  painful,  and  often  bloo<ly,  noctarnal 
emissions.  Defecation  is  painful.  In  some  eases  there  is  a  rise  of  tenipcra- 
tnre.  There  is  burning,  t!i rubbing  pain  in  the  ]>erineum  and  rectum.  Tlve 
urine  is  purulent,  and  has  the  characters  observed  in  acute  pogterior  ur©tliritiiw 
Upon  rectal  examination  the  prostate  will  be  found  swollen  and  tender,  goA 
one  or  both  vesicles  will  be  found  swollen,  tender^  and  moderately  hard    If 
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ihe  contents  of  the  seminal  vesicle  he  expressed  during  this  acute  stage  the 
patient's  condition  will  be  rendered  much  worse.  The  prostatitis  and  posterior 
urethritis  will  be  aggravated ;  an  attack  of  epididymitis  will  often  follow. 

Chronic  Gonorrheal  Inflammation  of  ihe  Seminal  Vesicles, — Many  cases  of 
acute  inflammation  are  followed  by  a  chronic  form.  One  of  the  most  marked 
characters  of  this  type  is  the  tendency  to  repeated  attacks  of  epididymitis. 
The  local  and  general  symptoms  are  fairly  marked,  though  they  vary  some- 
what in  diflFerent  cases.  These  patients  are  nearly  always  sexual  neurasthenics. 
They  may  have  imperfect  erections;  they  usually  have  premature  ejaculations, 
and  the  orgasm  may  be  painful.  The  semen  usually  contains  blood,  or  blood 
and  pus  in  an  even  mixture.  There  is  usually  a  chronic  posterior  urethritis, 
and  recurrent  attacks  of  anterior  urethritis  are  the  rule.  The  patients  complain 
of  pain  of  a  neuralgic  character,  referred  to  the  sacrum,  the  j)erineum,  the 
rectum,  the  testes,  the  inner  surface  of  the  thighs,  and  the  liip.  ^fuch  im- 
portance has  been  given  to  this  last  s;vT«ptom  by  certain  observers.  Pain  during 
defecation  is  common.  In  the  early  stages  of  the  disease  some  of  these  indi- 
viduals have  a  marked  irritation  of  the  sexual  sphere.  In  some  cases  there  is 
a  marked  desire  with  partial  impotence.  Some  of  these  patients,  on  the  other 
hand,  are  able  to  copulate  with  great  frequency,  so  that  for  a  time  tlieir  ex- 
ploits excite  wonder  and  admiration.  Sooner  or  later,  however,  though  the 
sexual  desire  may  continue,  the  power  to  gratify  it  diminishes,  and  may  finally 
be  entirely  lost.  In  these  chronic  cases  physical  examination  will  discover  the 
vesicles  enlarged,  thickened,  and  tender,  sometimes  markedly  dilated.  The 
expressed  secretion  will  contain  pus,  and  sometimes  blood. 

Abscess  of  the  Seminal  Vesicle. — In  the  course  of  an  acute  or  chronic  semi- 
nal vesiculitis,  pyogenic  infection  with  abscess  formation  may  occur.  The  signs 
and  symptoms  resemble  those  of  prostatic  abscess ;  but  it  is  to  Ik*  borne  in  mind 
tliat  abscess  of  the  vesicle  may  rupture  into  the  peritoneum  with  fatal  results, 
or  into  the  bladder  or  rectum,  or  into  both,  with  the  production  of  a  recto- 
vesical fistula.  The  symptoms  of  a  beginning  abscess  are  those  of  sepsis — 
namely,  a  rise  of  temperature,  a  rapid  pulse,  a  leucocyte  count  characteristic 
of  suppuration,  prostration,  etc.  Locally  the  patients  suffer  from  painful  and 
frequent  urination,  painful  defecation,  and  burning,  throbbing  pain  in  the 
perineum,  rectum,  and  sacral  region.  Rectal  examination  will  disclose  a  tumor 
on  the  anterior  rectal  wall,  above  the  prostate,  as  large  as  a  goose  egg,  which 
may  fluctuate,  or  a  diffuse  inflammatory  induration  above  the  prostate,  extend- 
ing beyond  the  reach  of  the  finger,  and  without  definable  limits. 

Tuberculosis  of  the  Seminal  Vesicles, — Tuberculosis  of  the  vesicles  is  sel- 
dom observed  as  a  primary  focus  of  infection,  but  is  a  frequent  accompaniment 
of  tuberculosis  of  the  epididymis  and  prostate.  The  vesicles  become  enlarged 
and  nodular.  Later  on  there  is  softening  with  the  formation  of  tuberculous  ab- 
scesses. These  may  rupture  through  the  rectum,  or  into  the  bladder,  or  through 
the  skin  of  the  i)erineum.  The  diagnosis  is  usually  simple,  on  account  of  the 
evident  tuberculous  disease  of  other  portions  of  the  genito-urinary  tract. 


CHAPTER    XXXVI 
THE  SCROTUM,  TESTIS,  AND  SPERMATIC  CORD 

ANATOMICAL   REMARKS 

The  Scrotum 

The  scrotum  hangs  between  the  penis  and  the  perinenm.  It  is  a  some- 
what pear-shaped  bag  of  skin,  narrower  above,  broader  below.  It  exhibits  a 
median  vertical  furrow  between  the  inclosed  testes.  Nearly  in  the  median 
line  a  narrow,  white  ridge  can  be  seen  upon  the  skin — the  raphe — ^representing 
the  line  of  fusion  between  the  two  halves  of  the  originally  divided  scrotum. 
The  line  is  continued  forward  on  to  the  penis  and  backward  on  to  the  peri- 
neum. Upon  either  side  are  pear-shaped  prominences  corresponding  to  the 
testes.  The  two  halves  of  the  scrotum  are  not  quite  symmetrical,  since  the  left 
testis  hangs  lower  than  the  right.  The  raphe  is  directed  from  above  downward 
a  little  to  the  right  of  the  median  line. 

The  skin  of  the  scrotum  is  thin,  soft,  and  translucent.     It  is  very  vascular, 
and  when  stretched  numerous  delicate  veins  can  be  seen  in  its  substance.     The 
skin  exliil)its  notable  brown  pigmentation,  and  contains  thinly  scattered  hairs 
as  well  as  numerous  sebaceous  and  sweat  glands.     The  glands  are  visible  a»- 
whitish  granules  within  the  skin.     On  account  of  the  presence  of  the  darto^^ 
tissue,  consisting  of  unstriped  muscle  fibers,  the  skin  of  the  scrotum  is  smootl^^^ 
or  wrinkled,  according  to  the  relaxed  or  contracted  condition  of  this  musculaHHC 
layer.     The  wrinkles  or  folds  are  transverse,  and  extend  from  the  raphe  latei 
ally,  concave  upward,  to  the  back  of  the  scrotimi.    Under  the  influence  of  col^H, 
mechanical  irritation,  sexual  excitement,  or  other  strong  emotion,  the  musc^Ble 
fibers  contract,  the  wrinkles  become  more  marked,   and  the  entire  scrotu^^n 
shortened  so  that  it  tightly  incloses  the  testes.     Under  the  influence  of  hes^^t, 
debility,  and  old  age  tlie  scrotum  is  relaxed,  and  becomes  smooth  and  1ongf^=^r. 
The  raphe  represents  the  line  of  union  between  the  halves  of  the  scrotum,  a^^md 
is  continued  dorsad  as  a  septum,  separating  the  scrotum  into  two  sacs.     Tlsk.  us 
each  testis  with  its  coverings  is  lodged  in  a  separate  chamber.     The  wall       of 
the  scrotal  sac  consists  of  the  skin  and  the  dartos  tissue.     The  latter  conta>^725 
unstriped  muscle  fibers  running  vertically,  and  is  intimately  adherent  to  't:he 
former.      On  account  of  this  intimate  connection,  transverse  wounds  of    tie 
scrotum  gape  widely,  resembling  a  loss  of  substance.     The  skin  of  the  scrotum 
is  very  elastic.     Exudates,  hemiae,  and  tumors  may  distend  it  to  enormous 
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size.  Owing  to  its  extreme  thinness  the  skin  of  ilie  scrotum  readily  becomes 
necrotic  from  mechanical  and  chemical  insults,  anrl  fmia  licnt,  cold,  and  in- 
fection. The  scrr^tiim  is  atlaclu-d  to  the  coverings  of  the  testis  and  spermafic 
cord  bj  a  very  loose  nieslnvnrk  of  connective  tissue^  so  that  eflFnsions  and  exu- 
dates readily  accnmnlate  in  this  space  in  frunt  of  the  testis.  Behind,  the  c<ni- 
nection  is  firmer.  Siicli  acciimnlatimis,  liowever,  after  they  n-acli  a  certain 
size,  spread  ii[)ward  on  to  tlic  ahdoitiinal  widl,  or  hackwanl  into  the  perinemn. 
The  scrotnui  is  very  vascular.     Its  blood  supply  is  derived  frtun  the  external 
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^la.  23.'>. — TaK  BrfiOTUU.     On  th<^  left  sub  tho  cavity  of  the  tiiiijca  vaginalis  has  Ijt^ii  openod:  im  the 
right  sidi*  only  tlie  Isiyt^rs  siijieriidal  lu  the  ereinsuHter  hitvi'  bet^u  reijiovf<l.      (Wrwilsfy,  (.RTriKh, 
_  TestutJ 

Jiiidic  and  the  snperticial  branch  of  the  internal  pudic  arteries.  There  is  a 
Sree  anastomosis  Iwitween  the  two  halves  of  the  scrotnni,  and  also  at  tlie  root 
cincl  base  of  the  scrotum,  l>et\veen  its  vessels  and  those  of  the  testis  and  cord. 
'^TUe  l\in]>li  vessels  of  the  scrotum  empty  into  tlie  superficial  lymph  nodes  of 
tbe  inguinal  region. 
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ART.  dr  ¥Aa- 
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ABTEnT     ' 
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:_ LOe»«E  CONMCCT- 

IVE    tissue 


The  Testis  and  Spermatic  Cord 

The  spermatic  cord  and  testis  are  united  by  their  coverings  into  a  bundle — 
slender  above,  at  the  external  ring,  almost  wedge-shaped  below — correspond- 

,  ing    to    the    situation    and 

I  shape   of   the    testis.      The 

attachments    of    the    testis 

and    cord    to    the    scrotum 

are  for  the  most  part  loose, 

so   that   upon   incising   the 

scrotum  it  is  very  easy  to 

cRCMASTcme  enucleate  the  testis  without 

i-cE^Vu"fi  Tissue  CON-   the   use   of  cutting   instni- 

TINUOUS  WITH  SUS-  ,  ^  ^       •.  i 

PC nrTONCAL  Tissue  mcuts  except  at  its  lower 
pole,  where  it  is  attached 
to  the  bottom  of  the  scro- 
tum by  the  scrolal  liga- 
ment.  This  structure  rep- 
resents the  remains  of  the 
gubemaculum  testis j  a  rem- 
nant of  a  fetal  structure.  The  infundihuliform  fascia  (internal  spermatic 
fascia)  is  also  adherent  to  the  posterior  border  of  the  testis  and  to  the= 
scrotum  at  this  point.     Even  this  attachment  is  not  very  firm,  since  by  con— 
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Fia.  236.  —  Transverse  Section   of  the  Right  Spermatic 
Cord.     (After  Woolsey.) 


tunica  vaginalis  prvpriit 
superior  ligament  of  epididymis 

sinus  of  epididymis 

posterior  border  of  testis  } 
inferior  ligament  of  epididymis  J^ 

tail  of  epididymis  J^ 


tuttica  vaginalis  communis 


head  of  epididymis 
appendix  of  testis 
appendix  of  epididymis 


lateral  surface 
of  testis 


interior  border 
^    of  testis 


FiQ.  2S7. — The  Testis  Seen  from  the  Side.     (Watson  and  Cunningham,  after  Sobotta.) 
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sideralik'  f»>rce  the  testis  may  be  rlislix'atfMl  nn  to  tlif  pulM'S  into  the  perineum 


or  sjroiiK 


The  Coverings  of  the  Cord  and  Testis, — llif  Crfjnash'ric  Laijer, — The  cre- 
master  consists  of  vitluntarv  iniiscle  tihiTs,  eontinnoiis  aljovo  wiih  the  interiiiil 
ohliqiie  nni^i'Ie.  It  forms  an  iiieoiiiplete  iriiiseular  sheatli  for  tlie  eonl  and 
testis,  a  sort  of  sliTisf,  arraniied  in  separate  arched  bundles  boimd  together 
and  covered  by  a  tliin  hiytT  of  connective  tissue  at  tlie  sides  and  in  front  of, 
liirt  not  Ixdiind,  the  cord  and  testis.  Tlie  contruction  of  the  cremaster,  under 
control  of  the  will,  raises  the  testis  in  the  scrotum.  Under  strong  sexual  ex- 
citement the  testes  are  drawn  well  up  to  the  abdominal  ring,  so  that  the  con- 
tracted scrotal  sac  appears  empty.  A  simihu*  contraction  is  observed  in  attacks 
of  renal  colic.  Tlie  contraction  in  tins  case  is  usually  liiuited  to  the  affected 
side.  The  cremasters  may  he  made  to  contract  by  acratcbing  the  skin  of  the 
groin  f  the  creuiasteric  reflex). 

The  rnfundiindlform  Fascia, — The  infunrlibnlifonn  fascia  corresponds  with 
the  same  fascia  in  the  groin.  Together  wit!i  the  remains  of  the  gnbernaeulnm 
testis^  it  anchors  the  testis  at 


^   the  lower  pari  of  the  stroium; 
thus  effusions  into  the  tunica 
vaginalis  testis  may  be  safely 
tapped   in  front  and   through 
the  upjier  part  of  the  tnmf>n 
H         Loose     Areolar    Tissue,— 
Loose    areolar    tissue,    contin- 
^-    Uoiis    with    the    subperitoneal 
H  connective  tissue,  connects  the 
infiindibuliform     fascia     with 
tlie  ttinica  vaginalis  and  unites 
all  the  othcrr  structures  of  the 
RcH>rd   into  a  bun<llc.     The  in- 
"f  I md ibu  1  i  form  f asei a,  toget her 
^*ith     this     loose     connective- 
tissue  hiver,  was  deseriljcd  by 
^  'iMjper,  and  is  known  as  the 
f€iscia  propria  of  Cooper.     It 


tunica  vaginalis 
propria 

taperior  txirtmity  ^ 

appendix 
0/  testis 


spermatic 
"    cord 
(^  crcmaskr/ 


head  of 
''epididymis 

appendix  &f 
epididymis 


lateral  surface  ^-' 


^medial  surface 


qnleriar  barder 


\  tunica  vaginalis 
'/     communis 


inferior  extremity  . 

"VV-fls  noted  by  him  that  these  y^^.  23S  —  tnK  Tkshs  and  Ar)j,%rnvT  STnurruRrai  VicwKD 
layers  Wame  firm  and  thic^k-  ^;^;^  '  ""^^  ^'^"^'''^  ""'^  ctmmnghiati,  aft.r  Su- 
^^icd  in  ancient  and  large  her- 
nia*. **  Besides  the  (external)  cremasfer,  two  c^dlections  nf  unstriped  muscle 
fibers  are  known  as  cremaster  muscles,  one  of  ihem  in  the  cord  (internal 
^i^raaster),  the  other  in  the  subserous  layer  (middle  cremaster)"  (Woolsey). 
'  Tlie  Testis. — Position. — The  testicles  liang  suspended  by  their  cords  in  the 

*ower  part  of  the  scrotum,  the  left  somewdiat  lower  than  the  riirht.     They  are 
freely  movable  in  the  scrotum^  aufl  readily  slip  out  of  the  way  of  danger  when 


706 


THE   SCROTUM,   TESTIS,   AND    SPERMATIC   CORD 


pressed  iipoiu     The  testis  lumgs  so  tlmt  its  hm*^  axis  is  not  nxaoUy  v^rtieiL 
The  upper  pole  is  directed  somewhat  forward  tint]  a  litHe  outwarit. 

Size. — The  testis  is  on  the  average  IJ  inches  in  length,  1|  inches  in  depth, 
and  ratlier  less  than  an  ineh  in  tliieknes>;.  Its  weight  is  from  »  to  S  drachuu 
In  child lnK*d  the  te8tis  remains  small,  but  grows  very  rapidly  to  its  full  sift! 
at  puberty.  If  one  testis  is  eongeni tally  absent,  tlie  other  increases  in  dtt 
beynnd  tlie  noniiuL  Tf  (>ne  testicle  is  lost  during  early  manhood,  the  other  mar 
undergo  hypertruphy,  I  have  seen  men  whose  testes  were  much  hirgiT  ihm 
the  average,  but  I  do  not  know  w^iether  they  were  unusually  active  sexually 
or  not. 

Consistence,- — Tlie  consistence  of  the  testis  is  unifonnly  firm  and  etastie; 
firmer  in  strong,  well-nourished  men,  softer  in  feeble  individuals  and  the  ageA 
Continence  and  repeated  sexual  excitement  render  tlie  testes  firmer.  The  5U^ 
face  of  the  testis  is  smooth;  any  inequality  suggests  disease. 

Development. — In  early  fetal  life  the  testis  is  developed  in  the  abdomind 
cavity  from  the  tissues  of  the  genital  ridge,  and  afterwards  becomes  connected 
with  certain  of  the  tubules  of  the  Woltfian  body  (epididymis).  It  come«  to 
lie  behind  the  peritoneuia  at  the  level  of  the  lower  pole  of  the  kidney,  oppoeite 
the  second  lumbar  vertebra.  It  sometimes  possesses  a  short  mesentery  (meso^ 
chium).  To  tlie  lower  end  of  the  testis  is  attached  a  bundle  of  umtripd 
muscde  fib€*rs  (the  guhernafidum  lcs(is).  These  pass  downward;  some  of  thm 
are  attached  to  the  internal  abdominal  ring,  others  to  the  bottom  of  the  »cro- 
tum.  Traction  upon  the  testis  by  this  structure  has  been  thought  to  aocouBt 
for  the  descent  of  the  testis.  There  are,  however,  but  few  facts  in  s^upport 
of  this  supposition,  the  causes  of  the  descent  being  really  obscure.  The  testis 
differentiates  itself  as  a  distinct  organ  during  the  second  month  of  pregnaacT. 
During  the  third  month  it  begins  to  descend  and  reaches  the  internal  abdom- 
inal ring  during  the  sixth  month.  During  the  following  two  months  it  f^&f^ 
through  the  inguinal  canal,  accompanied  by  a  covering  of  the  layers  of  the 
abdominal  wall,  including  tlie  pouch  of  peritoneum  (processus  vaginal i«i),  whiA 
subsequently  conies  to  form  the  tunica  vaginalis  testis.  At  the  eighth  mooth 
it  reaches  the  external  abdominal  ring,  and  at  birth  has  descended  to  tbe 
bottom  of  the  scrotum.  This  situation,  then,  is  a  sign  of  the  maturity  of 
the  fetus,  though  not  absolute. 

Abnormalities  m  the  Descent  of  the  Testis. — The  testis  may  be  l^ 
rested  in  its  descent  at  any  |x>int  in  the  abdomen,  at  the  internal  ring,  in  tlw 
inguinal  canal,  or  at  the  external  ring.  Testes  retaine<l  at  the  extemjd  nag 
usually  descend  completelj-  before  puberty ;  those  arrested  in  the  canal  may 
do  so.  When  the  testes  do  not  emerge  from  the  canal,  the  condition  U  koovn 
as  erppiorehism;  if  but  one  testis  descends,  as  monoeryjdorchism.  One  testii 
may  remain  totally  undeveloped;  such  an  individual  is  a  monorchitL  If  both 
testicles  are  absent  or  rudimentary,  the  individual  is  an  anorchid.  Theae  latf 
are  usually  feminine  in  appearance,  and  have  an  undeveloped  penis,  A  rt- 
iained  testis  is  usually,  but  not  ahvays,  atrophic  and  functionU'^^     In  ti'Ttata 
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cases  the  testis  may  be  absent,  and  yet  an  epididymis  and  vas  deferens  may 
descend  to  the  bottom  of  the  scrotum.  A  testicle  may  be  present  in  the  abdo- 
men, but  no  epididymis  or  vas.  In  these  no  descent  takes  place.  The  causes 
for  failure  of  descent  are  for  the  most  part  obscure.  Such  failure  may  well 
be  due  to  undue  shortness  of  the  Wolffian  duct  (vas  deferens)  during  embry- 
onic life.  It  has  also  been  attributed  to  peritoneal  adhesions  between  testis 
and  other  pelvic  viscera  or  intestine,  and  to  interference  by  the  aponeurosis 
of  th6  external  oblique  muscle.  Failure  of  descent  is  better  explained  by 
assuming  a  reversion  to  a  lower  type,  since  in  many  animals  the  testis  remains 
permanently  in  the  abdomen,  and  in  others  only  descends  during  the  season 
of  rut. 

The  Coverings  of  the  Testis. — The  testis  is  covered  by  its  tunica  pro- 
pria, or  tunica  albuginea,  and  by  the  tunica  vaginalis. 

Tunica  albuginea. — The  tunica  albuginea  is  a  dense  white  layer  of  fibrous 
tissue  which  invests  the  organ,  sends  prolongations  into  its  interior  forming 
spaces  for  the  lodgment  of  the  glandular  substance,  and  forms  the  mediastinum 
testis  posteriorly  and  above,  through  which  the  blood-vessels  pass  to  and  from 
the  testis  and  the  straight  tubules  emerge  carrying  the  spermatozoa  to  the 
epididymis.  The  tunica  albuginea  is  tough  and  unyielding,  so  that  sudden 
increased  intratesticular  tension  is  accompanied  by  severe  pain,  much  greater 
than  is  true  of  the  epididymis.  Thus,  orchitis  is  more  painful  than  epididymi- 
tis. When  the  tunica  is  incised,  testicular  substance  protrudes  through  the 
gap.  If  dirty  or  infected,  or  if  the  wound  be  old,  it  may  be  mistaken  for 
granulation  tissue,  and  upon  this  assumption  has  been  many  times  curetted 
away  or  pulled  out  The  entire  testis  has  thus  l)een  ignorantly  removed.  An 
acute  abscess  or  other  inflammatory  process  which  ruptures  may,  by  increased 
tension,  cause  the  extrusion  of  the  entire  substance  of  the  testis. 

Tunica  vaginalis  testis. — The  tunica  vaginalis  is  a  closed  serous  sac  sur- 
rounding the  testis  almost  completely.  It  represents  the  remnant  of  the  pro- 
cessus vaginalis.  Along  the  posterior  border  at  the  line  of  attachment  of  the 
epididymis  and  at  the  insertion  of  the  gubernaculum  at  the  lower  pole  the 
investment  is  incomplete.  The  visceral  layer  is  reflected  from  the  testis  on  to 
the  epididymis  laterally,  covering  it  in  part.  Mesially  the  reflection  passes 
directly  into  the  parietal  layer  without  including  the  epididymis.  Normally, 
parietal  and  visceral  layers  are  in  contact,  only  enough  serous  fluid  being 
present  for  lubrication.  An  accumulation  of  serous  fluid  in  the  sac  constitutes 
a  hydrocele.  Along  the  uncovered  posterior  border  of  the  testis  the  efferent 
tubules  emerge  to  the  head  of  the  epididymis.  Below,  the  blood-vessels  pass 
to  and  from  the  testis,  and  at  the  lower  pole  the  gubernaculum  is  attached. 
TSTormally,  the  entire  canal  of  the  processus  vaginalis  above  the  testis  is  closed 
at  or  shortly  after  birth.  Its  walls  atrophy  to  a  slender  fibrous  cord,  sometimes 
traceable  as  far  as  the  internal  abdominal  ring  to  end  in  a  dimple  on  the 
peritoneal  surface  at  this  point.  In  some  cases  the  canal  remains  patent 
throughout,  encouraging  the  formation  of  a  congenital  hernia  and  constituting. 
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if  fluid  accumulates  in  the  sac,  a  congenital  hydrocele.  In  other  cases  the 
vaginal  process  is  closed  above  and  below,  but  remains  open  at  one  or  more 
intermediate  points,  constituting  a  monolocular  or  multilocular  encysted  hydro- 
cele of  the  cord  respectively.  Hydrocele  of  the  canal  of  Nuck  in  females  has 
a  similar  origin. 

The  anatomy  of  the  secreting  substance  of  the  testis  is  not  important  from 
a  diagnostic  point  of  view,  and  is  consequently  omitted. 

The  Epididymis. — The  epididymis  is  applied  to  the  testis  along  its  pos- 
terior border,  and  overlaps  it  slightly  at  the  top  and  laterally.  It  begins  above 
as  a  larger  part — the  globus  major — which  receives  the  efferent  tubules  from 
the  testis  (vasa  recta)  ;  these  dilate  and  collect  into  convoluted  cones  (coni 
vasculosi),  which  empty  into  the  single  canal  of  the  epididymis  whose  convo- 
lutions form  the  central  part  or  body  of  the  organ.  Below  is  the  globus  minory 
or  tail  of  the  epididymis^  beyond  which  the  canal  becomes  thick-walled  and  firm 
and  is  known  as  the  vas  deferens.  The  body  of  the  epididymis  is  but  loosely 
attached  to  the  testis,  and  is  movable  upon  it,  possessing  a  short  meso-epidid- 
ymis,  made  up  of  the  two  visceral  layers  of  the  tunica  vaginalis.  The  recess 
thus  formed  between  the  testis  and  epididymis  is  known  as  the  digital  fossa. 
The  tail,  or  globus  minor,  of  the  epididymis  reaches  almost  to  the  lower  bor- 
der of  the  organ.  It  is  slightly  thicker  than  the  body,  and  is  not  invested  by  ^ 
the  tunica  vaginalis.     It  ends  in  the  vas  deferens. 

The  Arterial  Supply  of  the  Testis. — The  arterial  supply  of  the  testis  .gzis 
is  derived  from  the  spermatic  artery,  a  branch  of  the  aorta,  with  an  additional,.^.  A, 
though  much  smaller,  supply  by  anastomosis  with  the  artery  of  the  vas.  The^^-e 
veins  enter  the  spermatic  plexus. 

The  Lymphatics. — The  lymphatics  enter  the  lumbar  lymph  nodes,  no^  ^z:9i 
the  lymphatics  of  the  groin. 

The  Xerves  ok  the  Testis. — There  is  a  close  association  between  th^.^-ne 
nerves  of  the  spermatic  plexus  which  accompany  the  spermatic  artery  and  th*.«rJie 
abdominal  sympathetic  ganglia  through  the  renal  and  aortic  plexuses;  conso^^^se- 
quently,  injuries  of  the  testis  may  be  followed  by  severe  shocks  f aintnest  .^=5s, 
nausea,  prostration,  etc.  The  nervous  connection  mentioned  also  explains  tH^Oe 
pain  felt  in  the  testis  during  attacks  of  renal  colic.  The  so-called  "  testicul^  ar 
sensation,"  of  sickness  and  faintness  when  the  testis  is  lightly  squeezed,  is 

sometimes   a  valuable  diagnostic  aid   in  differentiating  between   tumors  ag ud 

inflammatory  swellings  of  the  testis  and  epididymis,  as  well  as  in  finding  t        he 
testis  in  other  pathological  conditions  of  the  scrotum. 

Fetal  Remains. — Certain  relics  of  embryonic  life  are  found  in  connect ^^Son 
with  the  testis,  and  are  interesting  from  a  surgical  point  of  view,  since  tk-jey 
may  give  rise  to  cystic  tumors.  (See  Cysts  of  the  Testis.)  They  are=  as 
follows : 

1.  IVie  JTydaiids  of  Morgagni. — Two  structures  are  known  by  this  na rr/e; 
(a)  A  pediculatod,  serous  sac,  containing  fluid  and  attached  to  the  gloft//.^ 
major;  sometimes  absent,      (fe)   "A  constantly  present,  sessile,  flattened,  &nd 
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often  lobulated  structure,  containing  in  its  center  a  canal  which  may  end 
blindly,  or  in  a  seminiferous  canal.  The  sessile  hydatid  is  attached  to  the 
upper  end  of  the  testis  in  front  of  the  globus  major,  and  represents  the  end 
of  the  duct  of  Mliller;  hence  it  is  homologous  with  the  fimbriated  extremity 
of  the  Fallopian  tube. 

2.  The  Paradidymis^  or  Organ  of  Giraldcs. — In  adult  life  it  consists  of 
a  single  tubule,  probably  derived  from  the  Wolffian  body,  which  is  blind  at 
both  ends  or  connected  at  one  end  with  the  tube  of  the  epididymis  or  the  rete 
testis.  It  appears  as  a  yellowish-white  patch,  which  lies  outside  the  parietal 
layer  of  the  tunica  vaginalis,  on  the  lower  part  of  the  spermatic  cord,  in 
front  of  the  spermatic  plexus  and  posterior  to  the  globus  major  "  (Woolsey).* 

3.  The  Vasa  Aherrantes, — These  are  ccmvolutod,  blind  canals  in  the  epi- 
didymis. There  are  usually  two — one  connected  with  the  head,  the  other  with 
the  tail  of  the  epididymis. 

The  Spermatic  Cord. — The  structnn^s  included  in  the  spermatic  cord  form 
a  bundle  about  the  size  of  an  adult  little  finger.  They  are  the  vas  deferens, 
its  artery,  the  spermatic  artery,  the  veins  aeconipauying  these  arteries;  the 
sympathetic  ner\'es  running  with  the  arteries;  the  internal  cremaster  fibers; 
the  remains  of  the  processus  vaginalis  (the  habennla  of  Scarpa).  These 
structures  are  all  bound  together,  and  inclosed  bv  a  layer  of  connective  tissue 
containing  fat.  The  several  components  may  be  divided  into  an  anterior  and 
a  posterior  group,  but  loosely  connected,  while  the  individual  members  of  each 
group  are  more  firmly  adherent.  The  anterior  group  contains  the  vessels  and 
nerves  of  the  testis  and  epididymis.  The  posterior  group  contains  the  vas 
deferens,  with  its  vessels  and  nen^es.  In  each  group  are  included  fibers  of 
the  internal  cremaster.  In  the  anterior  group  there  is  some  fat,  in  the  pos- 
terior group  but  little;  around  the  vas  deferens  there  is  none.  The  vas  lies 
at  its  commencement  behind  and  to  the  inner  side  of  the  epididymis,  and 
maintains  the  same  relation  to  the  structures  of  the  cord  throughout  its  course. 
The  vas  is  readily  palpated  above  the  testis  as  a  firm  cylinder  about  the  size  of 
a  crow  quill.  It  is  readily  separated  from  the  structures  of  the  anterior  group. 
The  veins  of  the  spermatic  cord  or  pampiniform  plexus  are  five  or  six  in 
number.  They  lie  in  front  of  the  vas  and  surround  the  spermatic  artery. 
They  are  poorly  supplied  with  valves.  The  veins  of  the  left  side  empty  into 
the  left  renal  vein  at  a  right  angle ;  those  of  the  right  side  into  the  vena  cava 
at  an  acute  angle — i.  e.,  in  the  direction  of  the  blood  stream.  The  prepon- 
derance of  varicocele  upon  the  left  side  has  been  supposed  to  be  due  in  part 
to  this  fact  The  veins  of  the  plexus  anastomose  freely.  In  the  inguinal 
canal  the  veins  unite  into  three  or  four  trunks,  and  these  finally  into  a  single 
tnmk  accompanying  the  spermatic  artery  in  the  abdomen.  In  operating  for 
varicocele  it  is  important  not  to  include  the  veins  accompanying  the  vas  defer- 
ens in  the  ligature.     The  spermatic  artery  is  best  avoided,  yet  its  inclusion  in 

»  Woolsey,  loc.  cit.,  page  416. 
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the  ligature  does  not  destroy  tlic  testis,  since  its  anastomosis  with  the  artery 
of  the  vas  and  those  of  the  serotiini  will  provide  sufficient  blo<:Kl.  When  the 
open  operation  is  done  (prefernHl  l>y  ir<?neral  surgeons)  the  reins  roar  be 
cleanly  exposed,  ligated.  and  excise<l  without  the  risk  of  inchiding  the  gexuto- 
crural  nerve  which  supplies  tlie  eremaster  muscle. 


INJURIES   OF   THE    SCROTUM 

Contusions  of  the  Scrotum, — Injuries  of  the  senvtmu,  from  hlimt  ^^ioh 
gtich  as  hh>ws,  falls,  kieks,  ete.,  are  frequent.  Eceliyuiosi?i  in  often  mai 
The  scrotum  on  one  or  both  sides  swells,  beeonies  black  and  blue,  smooth 
glazed.  The  discoloration  may  spread  to  the  perineum,  pubes,  gr^Jins,  and 
thighs.  Usually,  under  rest,  cold  and  support,  the  effused  blood  is  rapidly 
absorbed.  In  a  few  eases  a  large  hematoma  forms  in  the  space  between  the 
dartos  and  the  proper  coverings  of  the  cord  and  testis.  If  the  scrotum  k 
abraded,  such  a  hematoma  nmj  become  infected.  Therefore,  contuslonis  of 
the  scrotum  should  be  treated  by  disinfection  of  the  skin  and  the  appHcatioD 
of  a  sterile  dressing  as  a  preliminary  to  other  measures. 

The  signs  of  infection  are  plainly  evident  from  increased  swelling  and 
firmness  of  the  tumor,  and  l>y  the  appearance  of  redness,  pain,  heat,  and  ten- 
derness, together  with  constitutional  symptoms,  Koninfe(»te<l  contusions  of 
the  scrotum  are  but  slightly  painfiib  Tf  in  doubt  as  to  the  condition,  the 
nse  of  an  aspirating  needle  and  eultures  made  from  the  flnid  should  dear 
up  the  diagnosis. 

Open  Wounds  of  the  Scrotnm.—Accidental  wounds  of  the  scrotum  are 
contused  and  lacerated ;  less  often  incised,  punctured,  and  gunshot  wound*. 
Wounds  of  the  scrotum  usually  bleed  freely.  Horizontal  wounds  gape,  simu- 
lating loss  of  substance.  Prolapse  of  the  testis  may  occur,  and  the  cord  may 
be  more  or  less  compressed  by  the  wound  edges.  Wounds  with  loss  of  m\t 
stance  never  demand  castration.  The  testes  cover  themselves  rapidly  with 
skin.     Nature  may  be  aided  by  suitably  placed  sutures;  later  by  skin  grafting. 

Ounshot  Wonuds  of  the  Scrotum. — Gunshot  wounds  of  the  scrotum  are  f«irly 
common  in  warfare.  The  testis  or  cord  are  wounded  in  about  two  thirds  of 
the  cases, 

DISEASES   OF   THE    SCROTUM 

Intertrigo. — Intertrigo  of  the  scrotum  and  thighs  is  common  in  male  cliib 
dren  when  not  kept  clean,  and  is  sometimes  observed  in  stout  men.  The  op- 
posed surfaces  become  red  and  tender^  sometimes  excoriated.  The  subjecdfi 
symptoms  of  burning  and  itching  are  present. 

Eczema  mar^natum* — A  parasitic  disease,  due  to  the  same  parasitic  fnnguf 
w^hich  causes  onlinary  ringworm — i,  e,,  trichophyton.  The  lesion  is  slif^htW 
modified  by  its  sitiiation,  and  may  he  eouvertrd  into  n  moist  eruption.  Tb^ 
threads  and  spores  of  tlie  fungus  can  usually  be  identified  under  the  micro- 
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scope  from  scrapings  made  at  the  advancing  edge  of  the  lesion.  The  eruption 
consists  of  round,  crescentic,  or  semicircular  patches  of  reddened  skin  upon 
the  thighs  and  scrotum,  where  they  lie  in  contact.  The  border  of  the  lesion 
is  scaly,  and  may  exhibit  excoriations,  crusts,  and  minute  pustules.  The 
patches  advance  along  a  wavy  line  at  the  periphery.  The  central  and  older 
parts  heal  and  become  pigmented.  Itching  and  burning  are  the  subjective 
symptoms.     The  treatment  is  antiparasitic.     Relapses  are  common. 

Fediculi  pubis  (Crab  lice). — The  skin  of  the  pubes  is  the  home  of  the  crab 
louse,  though  they  are  found  on  any  of  the  hairy  parts  of  the  body  except 
the  scalp.  The  axillse,  the  chest,  and  the  scrotum  are  frequent  sites.  The 
eyelids  and  eyebrows  of  neglected  children  are  often  infested  with  them.  In 
these  cases,  owing  to  the  situation,  their  presence  will  escape  notice  except 
upon  careful  examination. 

The  louse  resembles  a  crab  in  shape.  It  is  2  mm.  long,  1.4  mm.  wide. 
The  head  is  small,  and  separated  from  the  thorax  by  two  constrictions.  The 
thorax,  broader  than  the  abdomen,  passes  into  the  latter  without  constriction. 
The  abdomen  is  heart-shaped.  Its  borders  exhibit  small  nipple-shaped,  hairy 
projections.  Legs:  Anterior  pair  of  legs,  soft  and  tapering.  The  two  pos- 
terior pair,  strong  and  thick,  are  armed  with  powerful,  hooked  claws.  The 
ovoid  nits  are  cemented  to  the  pubic  hairs. 

Though  the  louse  is  quite  large  enough  to  be  seen  by  the  naked  eye,  it 
lies  flat  upon  the  skin,  and  when  young  differs  but  little  from  the  integument 
in  color.  The  older  lice  develop  a  bluish  or  brownish  pigment.  They  are 
thus  more  easily  seen. 

Crab  lice  are  acquired  from  infected  water-closet  seats,  from  blankets, 
sheets,  clothing,  and  from  coitus  with  a  person  already  infested.  As  usually 
observed,  the  lice  are  stationary.  They  lie  flat,  with  their  claws  buried  in 
the  skin,  are  disinclined  to  move,  and  appear  to  be  of  a  sluggish  disposition. 
If,  however,  one  of  them  is  dislodged  with  a  toothpick  and  placed  upon  the 
naked  skin  of  the  hypogastrium,  he  may  be  watched  hurrying  back  to  cover 
in  a  surprisingly  active  manner.  The  symptom  produced  by  crab  lice  is  itch- 
ing. In  a  few  cases  I  have  seen  the  skin  reddened  and  excoriated  from  scratch- 
ing, and  a  consequent  inflammatory  swelling  of  the  inguinal  lymph  nodes. 

Much  the  most  rapid  and  efficient  treatment  for  these  pediculi  is  the  appli- 
cation of  tincture  of  delphinium  and  ether,  equal  parts.  Mercurial  ointment 
is  dirty,  but  if  its  application  be  repeated  several  times,  at  twenty-four-hour 
intervals,  it  is  efficient. 

Acute  Inflammatory  Processes  of  the  Sorotnm. — Acute  suppurative  and  ne- 
crotic inflammations  of  the  scrotum  may  follow  infected  wounds  of  the  scro- 
tum and  ulcerative  processes  of  the  scrotum,  penis,  perineum,  and  ischiorectal 
fossa.  They  are  characterized  by  a  tendency  to  progressive  phlegmonous  infil- 
tration followed  by  necrosis  and  gangrene,  by  profound  septic  poisoning,  and 
constitutional  depression.  Among  special  causes  may  be  mentioned  diffuse 
suppurative  inflammation  of  the  corpora  cavernosa  penis,  rupture  of  the  ure- 
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thra  with  urinary  infiltration,  tight  stricture  of  the  urethra  with  ulcerations 
behind  the  stricture,  and  infection  of  the  periurethral  structures,  with  or 
without  infiltration  of  urine,  suppuration  of  the  testis,  and  purulent  inflam- 
mation of  the  tunica  vaginalis  testis.  The  phenomena  of  phl^nonous  in- 
flammation and  gangrene  of  the  scrotum  are  described  imder  Urinary  Infil- 
tration. 

Edema. — Edema  of  the  scrotum  is  common  in  various  forms  of  cardiac  and 
renal  disease.  Interference  with  lymphatic  circulation  by  chronic  inflanuna- 
tory  processes  of  the  lymph  nodes,  and  as  a  result  of  the  extirpation  of  the 
lymph  nodes  of  both  groins,  may  be  mentioned  as  local  causes.  The  signs  and 
symptoms  are  painless  swelling  of  the  scrotum  without  evidences  of  inflam- 
mation. Tlie  skin  of  the  scrotum  becomes  smooth,  tense,  shiny,  and  boggy 
to  the  touch.  The  diagnosis  is  to  be  made  by  the  absence  of  the  signs  of 
inflammation  and  by  finding  a  constitutional  or  local  cause. 

Erysipelas. — ^Erysipelas  of  the  scrotum  is  characterized  by  its  sudden  onset, 
by  rapid  swelling,  profound  constitutional  depression,  and  a  marked  tendency 
to  end  in  gangrene  of  the  tissues.  In  the  alcoholic,  aged,  and  debilitated  the 
prognosis  is  bad.     (See  Erysipelas.) 

Elephantiasis  of  the  Scrotum. — The  pathology  of  elephantiasis  due  to  Filaria 
sanguinis  hominis  is  sketched  under  Elephantiasis  of  the  Penis.  In  Egypt, 
India,  Samoa,  and  other  tropical  lands  the  disease  is  very  common.  Isolated 
cases  appear  from  time  to  time  in  New  York.  They  are  usually  imported. 
The  essential  lesion  consists  of  enormous  thickening  of  the  skin  and  subcu- 
taneous tissues  from  a  dejwsit  of  new-formed  fibrous  tissues,  together  with 
interference  w^ith  the  lymph  current,  as  elsewhere  described.  In  marked  cases 
the  scrotum  increases  to  enormous  proportions,  and  the  suffering  and  discom- 
fort are  great.  The  scrotum  may  attain  a  weight  of  30  to  50,  even  150,  pounds, 
so  that  the  individual  must  carry  it  in  a  sling  or  wheel  it  on  a  barrow  before 
him.  The  penis  retracts  into  a  cleft  in  the  face  of  the  tumor,  so  that  the  skin 
is  continually  irritated  by  decomposed  urine.  Excoriations  and  blebs  form 
and  rupture,  and  a  chylous  fluid  escapes  from  the  raw  surfaces.  Chylous 
urine  is  often  present. 

Extirpation  of  the  inguinal  lymph  nodes  of  both  groins  may  be  followed  by 
lymph  edema  and  great  enlargement  of  the  scrotum. 

Tumors  of  the  Scrotum. — Sarcoma,  lipoma,  and  fibroma  of  the  scrotum,  as 
well  as  their  combinations,  have  been  described. 

Cysts. — Single  and  multiple  serous  cysts  of  the  scrotum  have  been  de- 
scribed by  Jacobson  and  F.  T.  BrowTi. 

Sebaceous  Cysts  of  the  Scrotum. — Sebaceous  cysts  of  the  scrotum  are  com- 
mon. They  are  often  multiple,  and  usually  of  small  size.  They  form  white, 
rounded  elevations  in  the  skin,  usually  near  the  middle  line.  The  diagnosis 
presents  no  difficnltios. 

Dermoid  Cysts. — Dermoid  cysts  of  the  scrotum  occur  in  the  middle  line, 
near  the  back  of  the  scrotum.     They  may  be  prolonged  between  the  urethra 
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and  rcctuiiu  Thev  originate  from  fetal  ineliisions  of  the  ectoderm  during  the 
formation  of  the  perineum  and  the  separation  of  the  rectum  from  the  uro- 
genital sinus.  They  form  rounded,  tense,  elastic,  smooth  tumors,  with  char- 
acteristic contents.     (See  also  Sacroe<x*cvgeal  Tumors^  vol.  iii.) 

Aniuoma  of  the  ScROTiM. — A  few  cases  of  lyntph  and  hemangioma 
have  Im^en  descriLx?d.  In  1008  I  removed  a  congenital  cavernous  angioma 
of  the  serotimi.  The  pa- 
tient was  twentj-six  years 
old.  Tlie  tumor  had  exist*  c I 
and  gro\\Ti  steadily,  tliough 
shnvly,  as  long  as  he  eoidd 
remember.  The  mass  raf 
dilated  vessels  and  trahetm- 
lated  blood  spaces  was,  when 
the  patient  stmid  ercH^t,  as 
large  as  two  fists  (see  Fig. 
230).  Tlie  venous  cliaiiuels 
commimieated  with  two  large 
veins  rimning  intt>  the  peri- 
neum in  the  angle  between 
the  bulb  of  the  corpus  spon- 
giosum and  the  rectum.  By 
cutting  beyond  the  edge  of 
the  tumor  tlie  bleeding  was 
easily  controlled. 

Cancer  of  the  Scrotum 
in  Xew  York 


ViG,  23th — Congenital  Cavernous  Angioma  of  the  Scsqtum. 
<New  York  Hospital,  author's  service.) 


E[)ithelioma  of  the  scrotum  is  a  rare  disease 
It  is  said  to  be  fairly  eoinmon  in  England,  where  it  has  long 
been  known  a^  ""  ehiinney  sweeps'  cancer/'  Tliuse  who  wxirk  in  tlie  manufac- 
ture of  paratfin  and  other  coal-tar  derivatives  suffer  from  the  disease,  not  only 
upon  the  scrotum  but  idso  upon  the  hack.s  of  the  hands  and  foroaruis.  In  all 
cases  the  disease  appears  to  1x3  due  to  ebronic  irritation  of  the  skin.  In  the 
case  of  chimney  sweeps  of  xmcleanly  habits,  the  soot  accnnmlated  upon  the  scro- 
tum produces  a  chronic  dermatitis*  Warty  outgrowths  appear  u|Kin  the  scrotum. 
These  becoTue  cracked  and  excoriated;  gradually  the  base  of  the  wart  be- 
eomes  thickened  and  hard,  the  surface  of  the  wart  breaks  down,  anr!  later, 
deep  typical  epitheliomatous  ulcers  are  formed,  with  elevated,  hard  edges 
and  firm,  infiltrated  bases.  In  some  cases  caul iflowerl ike  growths  develfip. 
The  discharge  is  thin,  purulent,  or  hh>ody,  its  character  Wing  niodifii'd  hy  the 
amount  of  infection  and  ulceration.  Gradually  the  deeper  structures  are  in- 
volved, until  the  testicles  may  Ije  invadod  and  a  large  part  of  the  scrotum  lost. 
The  lesions  are  oftt^n  mvdtiple,  as  might  be  expected  from  tlieir  causation.  Tlio 
course  of  the  disease  resembles  that  of  the  superficial  epitheliomata  of  the  face, 
but  is  rather  more  midignnnt.  The  progress  is  usually  h\o\\\  The  inguinal 
glands  may  long  remain  free.     In  some  cases  the  testes  and  cords  are  finally 
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invaded;  in  these,  infection  of  the  lumbar  glands  may  occur.  In  other  cases 
the  inguinal  lymph  nodes  become  cancerous  at  a  rather  early  period.  Death 
occurs  from  sepsis,  exhaustion,  and  repeated  bleeding. 

The  early  diagnosis  is  to  be  made  from  the  history  of  the  occupation  and 
the  resulting  chronic  irritation  of  the  scrotum,  and  finally  from  the  gross 
and  microscopic  appearance  of  the  lesion,  here  as  elsewhere  entirely  charac- 
teristic. 

Prognosis. — Early  operation,  including  an  excision  of  the  scrotum  wide  of 
the  disease  and  extirpation  of  the  inguinal  glands,  offers  a  fair  prospect  of 
cure. 

mjlTRIES  AND  DISEASES  OF  THE  COVERINGS  OF  THE  TESTIS 

Effusions  and  exudates  may  take  place  within  the  common  connective-tissue 
investment  of  the  testis  and  cord  or  within  the  tunica  vaginalis  testis. 

Injuries  of  the  Testicnlar  Coverings. — Contusions  may  be  followed  by  ex- 
travasation of  blood  between  the  connective  tissue  and  proper  sheath  of  the 
testis  or  within  the  common  sheath  of  the  cord.  The  former  are  usually  small 
and  circumscribed;  in  the  latter  the  hematoma  may  extend  from  the  external 
ring  to  the  testis.  It  may  be  sharply  defined  or  diffuse.  In  some  cases  the 
blood  also  finds  its  way  around  the  testis  outside  the  tunica  vaginalis.  In  this 
event  the  testis  lies  at  the  bottom  of  the  tumor,  its  long  axis  horizontal.  The 
source  of  bleeding  is  usually  from  veins,  rarely  from  arteries. 

Diagnosis. — The  diagnosis  depends  upon  the  following  data:  There  is  a 
history  of  injury  to  the  scrotum — either  a  contusion  or  sudden,  strong  traction 
upon  the  testis  and  cord.  A  tumor  is  rapidly  formed  in  the  region  of  the 
testis  and  cord.  There  is  local  pain  and  tenderness.  If  the  tumor  extends 
into  the  inguinal  canal,  it  may  be  mistaken  for  a  hernia.  If  the  testis  is 
found  horizontal  and  at  the  bottom  of  the  tumor,  hernia  can  generally  be 
excluded,  though  other  signs  should  be  sought  for.  The  subsequent  history 
of  these  hematomata  is  usually  that  of  a  rapid  absorption  of  the  effused  blood. 
If  a  cystic  tumor  remains,  it  should  be  incised  and  the  blood  evacuated. 

Hematoma  of  the  Tunica  vaginalis  testis. — Hematoma  of  the  tunica  vagi- 
nalis testis  is  rarer  than  the  preceding,  though  the  two  may  coexist.  It  usually 
follows  injury  of  a  hydrocele.  The  tumor  formed  is  sharply  circumscribed, 
situated  in  the  lower  part  of  the  scrotum,  tense,  fluctuating,  not  translucent. 
The  testis  cannot  be  distinguished  by  palpation.  There  is  often  severe  pain. 
Marked  constitutional  depression,  faintness,  and  vomiting  point  to  an  asso- 
ciated injury  of  the  testis.  The  blood  remains  fluid  for  a  long  time,  and  is 
rarely  completely  absorbed.  The  condition  usually  eventuates  in  a  hydrocele. 
Incision  and  evacuation*  of  the  blood  is  the  surest  method  of  cure.  (See  also 
Poriorcliitis  Tleinorrlia^ica.) 

Acnte  Inflammation  of  the  Tnnica  vaginalis  testis — Acnte  Hydrocele — ^Acnte 
Sero-fibrinons  Periorchitis. — Acute  inflainination  of  the  tunica  vaginalis  tt*stis 
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may  follow  injury,  but  is  most  often  met  with  as  a  part  of  the  lesion  in  acute 
gonorrheal  epididymitis,  occasionally  as  a  complication  of  acute  infectious  dis- 
eases, typhoid  fever,  the  exanthemata.  The  sudden  invasion  of  the  epididymis 
by  tuberculosis  may  be  associated  with  acute  sero-fibrinous  periorchitis.  The 
cavity  becomes  distended  by  an  exudate  of  serum  containing  leucocytes  in 
moderate  number  and  flocculi  of  fibrin. 

Diagnosis. — Disregarding  in  this  place  the  lesion  of  the  epididymis,  the 
signs  and  symptoms  are  sudden  and  very  painful  swelling  of  one  side  of  the 
scrotum,  with  moderate  redness  and  edema  of  the  overlying  skin.  There  is 
exquisite  tenderness  on  pressure.  Palpation  reveals  an  ovoid,  tense,  smooth, 
fluctuating  tumor  in  the  position  of  the  testis.  If  the  serous  exudate  is  con- 
siderable, and  contains  but  little  fibrin,  the  tumor  may  be  translucent.  If 
much  fibrin  is  present,  crepitation  may  be  detected  on  palpation.  A  slight 
elevation  of  temperature  is  a  very  constant  symptom.  Under  rest  and  suitable 
treatment  the  exudate  is  absorbed  in  ten  days  or  so,  or,  in  other  cases,  the 
disease  becomes  chronic,  depending  upon  its  causation.  The  amount  of  pain 
in  these  cases  is  often  excessive.  For  the  immediate  relief  of  this  symptom 
there  is  nothing  so  efficient  as  the  aspiration  of  part  of  the  fluid  through  a 
fine  aspirating  or  hypodermic  needle. 

Purulent  Inflammation  of  the  Tnnica  vaginalis  testis. — This  condition  may 
follow  wounds  of  the  tunica  vaginalis.  It  may  occur  in  the  course  of  pyemia. 
It  may  follow  severe  mixed  infection  in  the  course  of  gonorrhea,  as  a  com- 
plication of  severe  epididymitis  or  abscess  of  the  prostate.  Twice  T  have  seen 
severe  infection  follow  the  tapping  of  a  hydrocele  with  a  dirty  aspirating 
needle  or  trocar.  One  case  resulted  in  a  fatal  pyemia,  the  other  in  phlegmon- 
ous inflammation  and  extensive  sloughing  of  the  scrotum. 

The  symptoms  of  purulent  inflammation  of  the  tunica  vaginalis  resemble 
those  of  the  sero-fibrinous  form,  but  are  much  more  intense.  In  addition  there 
are  septic  symptoms,  more  or  less  severe.  If  allowed  to  rupture,  extensive, 
usually  necrotic,  infection  of  the  scrotum  follows.  The  treatment  is  early  free 
incision  and  drainage. 

Acute  Hydrocele  of  the  Spermatic  Cord. — If  a  portion  of  the  processus  vagi- 
nalis has  remained  open  into  the  abdomen  or  is  closed  ofl^  above  and  below,  it 
may  become  acutely  inflamed  as  the  result  of  injury  or  of  an  infectious  lesion 
of  the  geni to-urinary  tract  The  disease  is  said  to  be  more  common  in  child- 
hood, and  is  characterized  by  the  sudden  formation  of  a  tender,  painful, 
sharply  bounded,  tense,  fluctuating  swelling  connected  with  the  spermatic 
cord.  The  condition  may  be  confounded  with  a  strangulated  hernia.  Symp- 
toms of  intestinal  obstruction  are  usually  absent,  though  in  the  most  severe 
cases  vomiting  and  constipation  may  be  marked  symptoms.  The  tumor  is 
always  more  readily  movable  than  a  strangulated  hernia.  If  suppuration 
occurs  there  will  be  septic  symptoms  and  the  local  signs  of  infection.  An 
aspirating  needle  introduced  into  the  mass  will  determine  the  character  of 
the  exudate. 
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HYDROCELE   TESTIS,   CHRONIC   SEROUS    PERIORCHITIS 

Hydrocele,  or  the  accumulation  of  serous  fluid  in  the  tuuica  vaginalis  testis, 
is  a  very  common  disease.  It  occurs  with  great  frequency  in  the  tropics  and 
commonly  enough  in  temperate  lands.     It  is  observed  at  all  ages. 

Causes. — Xo  cause  can  be  assigned  in  a  large  i)roportion  of  cases.  In  some 
the  condition  is  congenital,  in  many  there  is  a  history  of  injury.  Antecedent 
inflammatory  processes  of  the  tunica  vaginalis  have  existed  in  a  certain  pro- 
portion of  cases.  Many  observers  believe  that,  next  to  traimia,  gonorrheal 
epididymitis  is  tlie  most  frecpient  cause.  Such  a  causation  in  my  own  experi- 
ence lias  been  very  rare. 

Pathology. — The  quantity  of  fluid  varies  within  wide  limits — from  a  few 
ounces  to  many  quarts  in  ohl,  untreated  cases.  The  fluid  is  usually  clear  and 
of  a  pale  straw  color,  occasionally  of  a  greenish  tinge,  sometimes  opalescent, 
sometimes  blood-stained.  Slireds  of  fibrin  may  be  present:  Microscopically, 
endothelial  cells,  leucocytes,  and  blo<Kl  cells  are  found  in  varying  numbers. 
Cholesterin  crystals  may  be  abundant  in  old  cases.  The  reaction  of  the  fluid 
is  neutral  or  faintly  alkaline.  Its  specific  gravity  is  1.020  to  1.024.  It  con- 
tains abundant  sodium  clilorid  and  alkaline  carbonates,  together  with  a  notable 
quantity  of  albumin — about  four  per  cent  The  sac  of  a  hydrocele  may  re- 
main practically  normal  for  a  long  time,  provided  it  is  not  subjected  to 
mechanical  irritation.  In  old  cases  the  wall  of  the  sac  is  thickened,  its  inner 
surface  rough,  ridged,  and  dull.  There  may  be  adhesions  between  the  sac  and 
the  testis.  Ix)calized  areas  of  thickening,  areas  of  hemorrhagic  infiltration, 
and  fatty  degeneration  are  often  observed.  (!^alcareous  plaques  may  develop 
in  the  sac  wall.  Very  rarely  the  wall  may  Ik?  extensively  covered  with  cal- 
careous deposits  resembling  the  walls  of  souie  ancient  ovarian  cysts.  Minute 
cysts  connected  with  the  epididymis  may  rupture  into  the  sac.  The  fluid  may 
then  contain  spermatozoa.  Concretions  or  floating  bodies  sometimes  occur. 
They  consist  of  masses  of  fibrin  containing  earthy  phosphates  and  carl>onatcs. 
They  are  usually  of  small  size,  and  are  8uppos(»d  to  be  due  to  a  deposit  formed 
upon  a  small  vegetation  on  the  inner  wall  of  the  sac  or  testis  which  has  broken 
loose  from  its  attachment. 

The  Testis. — The  position  of  the  testis  in  reference  to  the  bulk  of  the  tumor 
varies  slightly,  according  to  the  size  of  the  hydrocele.  If  the  accumulation  is 
small  the  testis  lies  behind  and  rather  al)ove  than  below  the  middle  of  the 
tumor;  if  of  medium  size,  the  testis  lies  lx»hind  and  near  the  low(»r  polo.  In 
very  large  hydroc(»les  the  distention  greatly  increases  the  dimensions  of  the 
lower  ])art  of  the  sac,  and  the  testis  lies  behind  and  above  the  lower  pde 
(Kocher).  In  large  hydroceles  the  testis  may  undergo  partial  or  total  atrophy. 
In  the  former  case  the  testis  recovers  if  the  hydrocele  is  cured. 

Symptoms  and  Diagnosis. — In  simple  cases  there  is  no  diagnosis  easier  io 
make  than  that  of  hydrocele.  While  the  tumor  remains  small  it  gives  no  syiii|>- 
toms,  and  rarely  attracts  the  patient's  attonti(m.     When  he  presents  hini.^df 
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for  examination  it  has  usually  attained  the  size  of  a  goose  egg.  The  patient 
may  believe  that  the  swelling  has  appeared  suddenly,  whereas  it  has  probably 
been  growing  for  a  year  or  more.  The  fluid  accumulates  gradually,  but  nearly 
always  continuously,  until  it  begins  to  produce  symptoms  from  its  size  and 
weight.  These  are  a  sense  of  dragging  in  the  groin  and  along  the  cord.  There 
is  sometimes  discomfort  from  the  pressure  of  the  clothing  upon  the  tumor, 
rarely  irritation  of  the  skin  of  the  scrotum.  If  the  hydrocele  is  very  large, 
coitus  may  be  interfered  wath.     Urination  may  be  uncomfortable. 

Diagnostic  Signs  of  Hydrocele. — The  pear-shaped,  ovoid,  or,  in  large  hydro- 
celes, nearly  spherical  tumor  occupies  one  lateral  half  of  the  scrotum.  It  is 
painless.  The  skin  stretched  over  it,  more  or  less  tightly,  is  smooth,  often  shiny. 
Upon  palpation  the  surface  of  the  tumor  is  insensitive,  smooth,  tense,  and 
elastic.  If  the  tension  of  the  sac  is  not  too  great,  fluctuation  can  be  detected. 
The  tumor  is  irreducible.  There  is  flatness  on  percussion.  There  is  no  impulse 
on  coughing.  The  skin  can  be  moved  freely  over  the  tumor.  Signs  of  inflam- 
mation are  absent.  If  the  hydrocele  is  small  the  testis  can  often  be  made  out 
on  the  posterior  wall.  If  larger,  the  testicular  sensation  on  pressure  may 
locate  the  organ.  The  cord  can  usually  be  felt  above  the  tumor,  and  the  upper 
pole  of  the  mass  is,  except  in  rare  cases,  sharply  circumscribed.  There  is  in 
ordinary  cases  no  impulse  on  coughing.  The  tumor  is  translucent.  The  "  light 
test"  is  made  in  the  following  way:  The  tumor  is  grasped  from  behind,  raised 
above  the  level  of  the  thighs,  and  the  skin  of  the  scrotum  is  gathered  up  and 
put  upon  the  stretch.  The  end  of  a  cylinder  of  metal,  'wood,  rubber,  or  the 
like,  about  one  inch  in  diameter  and  five  or  six  inches  long,  is  pressed  firmly 
against  one  side  of  the  tumor  while  a  source  of  light — a  candle,  lamp,  or 
electric  bulb — is  held  near  the  opjwsite  side  of  the  scrotum.  The  examiner 
looks  through  the  cylinder.  If  the  sac  contains  clear  fluid,  light  is  transmitted 
through  it  readily.  The  direct  light  should  be  shut  off  from  the  eye  by  the 
hand,  or  a  screen  placed  along  the  upper  border  of  the  scrotum.  The  examiner 
should  hold  the  cylinder  very  firmly  against  the  scrotum,  lest  light  be  ad- 
mitted between  the  two.  The  examination  is  more  satisfactory  w4ien  made 
in  a  darkened  room. 

A  small  hard-rubber  cylinder,  containing  a  lighted  electric  bulb,  may  be 
held  against  the  scrotum  while  the  examiner  views  the  tumor  from  the  oppo- 
site side.  This  method  also  succeeds  best  in  the  dark.  It  is  to  be  borne  in 
mind  that  a  hydrocele  with  a  thick  sac  may  not  transmit  light  freely;  that 
a  hernia  in  a  child  may  be  translucent;  that  certain  soft  tumors  may  transmit 
light,  notably  myxomata;  that  a  bloody  effusion  is  opaque;  that  a  hydrocele 
and  a  hernia  may  coexist. 

Varieties  of  Hydrocele. — The  varieties  of  hydrocele  are:  (1)  Hydrocele  com- 
municans,  communicating  hydrocele,  congenital  hydrocele;  (2)  bilocular  hydro- 
cele; (3)  infantile  hydrocele;  (4)  inguinal  hydrocele;  (5)  diffuse  hydrocele; 
(6)  encysted  hydrocele  of  the  spermatic  cord;  (7)  multilocular  hydrocele  of 
the  spermatic  cord. 


718  THE  SCROTUM,  TESTIS,  AND   SPERMATIC  CORD 

1.  Congenital  Hydrocele. — In  this  condition  the  processus  vaginalis  has 
failed  to  close,  and  remains  open  throughout  from  the  peritoneal  cavity  to  the 
bottom  of  the  pouch  surrounding  the  testis — i.  e.,  the  anatomical  condition  is 
that  obser\^ed  in  congenital  hernia.  These  hydroceles  are  usually  obser^'-ed 
during  infancy.  The  communication  with  the  abdominal  cavity  is  usually 
small,  and  often  closes  spontaneously  during  boyhood.  When  the  process  of 
peritoneum  remains  open,  but  the  testis  fails  to  descend  and  remains  in  the 
inguinal  canal,  a  collection  of  serous  fluid  in  the  peritoneal  pouch  constitutes 
the  variety  known  as  inguinal  hydrocele.  The  physical  characters  of  congenital 
hydrocele,  and  its  differences  from  a  congenital  or  other  hernia,  are  as  follows:. 
In  congenital  hydrocele  the  testis  is  included  in  the  ovoid  or  cylindrical  tumor 
of  the  scrotum.  The  tumor  is  flat  on  percussion.  In  the  recumbent  position 
reduction  may  occur  spontaneously,  or  the  tumor  may  be  reduced  gradually 
upon  gentle  pressure,  after  which  the  testis  becomes  palpable.  Upon  resuming 
the  erect  posture  the  sac  refills,  not  suddenly  but  gradually.  There  is  a  more 
or  less  marked  impulse  upon  cougliing.  The  sac,  when  filled,  is  translucent 
A  hernia  containing  intestine  is  reduced  by  manipulation  suddenly.  The  re- 
duction is  accompanied  by  gurgling.  Intestine  is  resonant  upon  percussion. 
During  infancy  the  omentum  does  not  extend  low  enough  to  enter  the  her- 
nial sac. 

2.  BiLocuLAR  Hydrocele,  Abdominal  Hydrocele. — In  these  cases  the 
sac  occupies  the  scrotum,  but  extends  also  through  the  inguinal  canal,  to  form 
a  second  sac  between  the  peritoneum  and  the  transversalis  fascia.  Thus  there 
are  two  sacs — one  in  the  scrotum,  the  other  in  the  abdomen,  communicating 
through  the  inguinal  canal.  The  intra-abdominal  portion  may  reach  a  large 
size.  Bimanual  palpation  will  discover  that  when  the  intra-abdominal  tumor 
is  pressed  upon,  the  tension  of  the  scrotal  sac  is  increased,  and  vice  versa. 

3.  Infantile  Hydrocele. — The  processus  vaginalis  is  closed  off  from  the 
cavity  of  the  peritoneum,  but  remains  open  from  the  testis  as  far  as  or  beyond 
the  external  abdominal  ring.  The  signs  and  symptoms  resemble  those  of  con- 
genital hydrocele,  but  the  tumor  is  irreducible. 

5.  Diffuse  Hydrocele. — ^W^e  designate  by  this  title  a  diffuse  edematous 
infiltration  of  the  tissues  of  the  spermatic  cord,  resulting  from  the  rupture 
of  a  hydrocele  or  of  a  spermatocele. 

6.  Encysted  Hydrocele  of  the  Spermatic  Cord. — This  is  a  hydrocele 
in  a  partly  obliterated  processus  vaginalis.  The  sac  lies  above  the  testis,  hut 
closed  off  from  the  abdominal  cavity.  There  may  1k»  one  distinct  sac  sur- 
rounding the  vas,  or  the  sac  may  be  constricted  or  obliterated  at  one  or  more 
points,  so  that  two  or  more  distinct  cystic  tumors  are  produced.  The  latter 
condition  is  the  only  one  which  properly  merits  the  title  of  multilocular  hydro- 
cele of  the  spermatic  cord.  Encysted  hydrocele  of  the  cord  is  usually  obsen'ed 
in  children,  occasionally  in  adults.  It  sometimes  follows  contusions  of  the  cord. 
The  signs  and  symptoms  arc  the  presence  of  one  or  more  rounded,  tense,  cystic 
tumors,  connected  with  the  spermatic  cord  above  and  separate  from  the  testis 
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and  epididymis.  The  cysts  are  movable,  and  in  some  eases  can  be  pushed  into 
the  inguinal  canal,  but  not  into  the  abdominal  cavity.  They  are  adherent 
to  the  vas  deferens,  which  may  be  felt  to  move  with  the  tumor.  The  cysts  are 
translucent  unless,  as  the  result  of  injury,  they  become  filled  with  bloody  fluid. 
They  are  to  be  distinguished  from  spermatocele  by  the  absence  of  spermatozoa 
from  the  aspirated  fluid.  The  latter  are,  moreover,  immediately  connected  with 
the  epididymis.  The  symptoms  produced  are  trifling  unless  the  sac  reaches  a 
considerable  size.  If  tlie  cyst  lies  high  up  on  the  cord,  it  may  slip  in  and 
out  of  the  inguinal  canal,  and  be  pinched  by  the  borders  of  the  external 
abdominal  ring.  Encysted  hydrocele  of  the  cord  must  also  be  differentiated 
from  a  hydrocele  in  an  old  hernial  sac.  An  empty  hernial  sac  which  has  been 
shut  off  from  the  abdominal  cavity  by  adhesiv^e  inflammation  may  be  mistaken 
for  a  hydrocele  of  the  cord  or  a  hernia.  The  sac  is  translucent  unless  greatly 
thickened.  The  tumor  is  irreducible.  Impulse  on  coughing  is  slight  or  absent. 
There  is  a  history  of  a  former  hernia. 

7.  MuLTiLocuLAR  HYDROCELE  OF  THE  Spekmatic  Cord. — Kocher  classi- 
fied the  multiple  cystic  tumors  of  the  spermatic  cord  into  five  groups:  (1) 
Echinococcus  cyst.  (2)  Spermatocele.  (3)  Encysted  hydrocele  of  the  cord, 
subdivided  into  loculi  by  adhesive  inflammation.  (4)  Cysts  of  fetal  remains 
(iliiller's  duct,  mesonephros  or  Wolffian  body,  organ  of  Giraldes).  (5)  Cystic 
lymphangioma. 

While  some  of  the  diagnostic  signs  of  these  various  conditions  will  be  found 
described  in  the  following  paragraphs,  it  must  be  said  that  the  signs  and  symp- 
toms of  all  are  so  much  alike  that  in  many  instances  a  differential  diagnosis  will 
not  be  possible  without  incision.  There  is  a  tumor  along  the  spermatic  cord 
of  varying  extent.  It  is  ovoid  or  cylindrical,  translucent,  rather  boggy  than 
tense.  It  may  be  partly  reduced  into  the  inguinal  canal.  There  is  a  slight 
impulse  on  coughing.  Boggy  areas  may  alternate  with  areas  of  fluctuation. 
The  tumor  rather  resembles  on  palpation  an  omental  hernia  than  anything  else. 

Mnltilocular  Hydrocele  of  the  Tunica  vaginalis  testis  and  Cystic  Tnmors  of 
the  Epididymis. — In  some  cases  of  irritation  of  the  tunica  vaginalis  an  adhesive 
inflammation  may  lead  to  the  formation  of  adhesions  and  connective-tissue  septa 
between  different  portions  of  the  sac.  If,  now,  serous  fluid  accumulates,  a 
compound  or  mnltilocular  hydrocele  may  be  formed.  In  other  cases  there  occur 
within  an  ordinary  hydrocele  one  or  several  pedunculated  cysts,  apparently 
originating  in  the  pedunculated  cystic  hydatid  regularly  present.  In  other 
cases  a  cystic  tumor  is  formed  connected  with  the  head  of  the  epididymis,  the 
latter  containing  spermatozoa.  A  second  sac  may  sometimes  be  formed  by  a 
hernia  of  the  tunica  vaginalis  between  the  testis  and  the  epididymis. 

Spermatocele  and  Other  Cysts  of  the  Epididymis. — Cysts  connected  with  the 
epididymis  may  have  several  origins.  Small  cysts,  containing  serous  fluid 
probably  developed  from  the  cystic  hydatid,  are  not  rarely  found  when  oper- 
ating upon  the  hydroceles  of  elderly  men ;  they  are  of  no  clinical  significance. 

Other  and  larger  cvsts,  sometimes  associated  with  ordinary  hydrocele,  some- 
97 
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times  occurring  alone,  develop  in  connection  with  the  epididymis.  Sometimes 
they  contain  spermatozoa  and  sometimes  they  do  not.  In  the  former  case  tlin 
cyst  constitutes  a  spermatocele.  These  cysts  of  the  epididymis  arise  in  several 
ways.  It  is  believed  that  the  spermatoceles  may  be  retention  cysts  of  the 
efferent  tubules  of  the  epididymis,  caused  by  obstruction  of  the  ducts  due  to 
injury  or  to  disease,  as  from  gonorrheal  epididymitis.  On  the  other  hand, 
they  may  originate  from  fetal  remains — either  the  ductuli  aberrantes  or  in  the 
sessile  hydatid  of  Morgagni.  These  two  structures  give  rise  to  cysts  conneote<l 
with  the  tubules  of  the  epididymis.  Spermatozoa  are  found  in  the  contents 
of  the  cysts  unless  the  communication  with  the  tubules  of  the  epididyniU  h 
obliterated,  when  the  spermatozoa  may  disappear.  The  paradidymis,  or  organ 
of  Giraldes,  which  represents  tubules  derived  from  tlie  Wolffian  l)ody  or  mesiv 
nephros,  may  also  give  rise  to  cystic  formations.  These  cysts  develop  ii]»n 
the  vas  deferens,  behind  the  globus  major  of  the  epididymis  and  in  front 
of  the  vessels.  They  contain  a  milky,  turbid  fluids  but  no  sj)ennatozoa,  since 
they  communicate  neither  with  the  testis  nor  epididymis.  Tlie  cysts  which 
originate  in  the  head  of  the  epididymis  may  grow  into  the  tunica  vaginalis 
or  between  the  testis  and  epididymis,  sometimes  upward  along  the  cord.  Wien 
the  cyst  grows  dowTiward  between  the  testis  and  epididymis,  the  former  is 
usually  rotated  so  that  its  long  axis  is  horizontal.  The  cyst  and  epididymis 
may  lie  above  the  testis.  When  a  cyst  projects  into  the  cavity  of  the  tunica 
vaginalis,  and  more  especially  when  it  is  associated  with  a  hydrocele,  a  diag- 
nosis is  scarcely  possible  without  operation.  In  most  cases  the  testis  and 
epididymis,  or  at  least  their  lower  portions,  may  be  made  out  below  the  tumor. 
They  are  much  more  closely  connected  with  the  testis  than  are  hydroceles 
of  the  cord.  In  those  which  originate  in  the  tail  of  the  epididymis  the  tumor 
may  lie  below  the  testis,  or  the  testis  may  be  rotated  by  tfie  weight  of  the 
tumor  so  that  it  comes  to  lie  above  it.  The  tumors  are  usually  roun<lod  or 
ovoid  in  shape,  and  of  elastic  consistence.  They  may  be  multilocular,  with 
corresponding  inequalities  of  surface.  The  wall  of  the  cyst  is  usually  soft  and 
thin.  In  some  cases  it  may  become  thickened — even  the  seat  of  calcare«>us 
degeneration.  Puncture  of  the  cyst  and  aspiration  of  its  contents,  with  the 
discovery  of  spermatozoa,  establishes  the  diagnosis  of  spermatocele.  The  color 
of  the  fluid  is  usually  milky,  or  at  any  rate  less  clear  than  that  of  a  simple 
hydrocele.  The  specific  gravity  is  lower  than  that  of  hydrocele  fluid — 1.005, 
more  or  less,  in  the  former  as  compared  with  1.020  in  the  latter.  The  content 
of  albumin  is  low — one  half  of  one  per  cent  as  compared  with  four  or  tive 
per  cent  in  hydrocele  fluid.  Cysts  of  the  epididymis  are  usually  met  with 
during  middle  age.  They  grow  very  slowly,  but  may  after  years  attain  a 
considerable  size.  Cysts  containing  a  quart  have  been  obsen-ed.  The  svmp 
toius  produced  are  not  characteristic.  After  they  have  reached  a  certain  sire 
they  may  cause  a  moderate  amount  of  imeasiness,  referred  to  the  testis  and 
cord.  They  sometimes  produce  a  degree  of  anxiety  on  the  part  of  the  patient, 
as  do  all  affections  of  the  testis. 
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PERIORCHITIS   HEMORRHAGICA 

A  chronic  inflammation  of  the  tunica  vaginalis  testis  characterized  by  a 
bloody  effusion  into  that  sac.  The  condition  may  follow  injury  to  the  testis 
with  hematocele.  It  may  result  from  injury  to  a  hydrocele  or  from  tapping 
or  injecting  a  hydrocele.  It  sometimes  occurs  spontaneously,  and  is  then 
associated  with  degenerative  changes  in  the  walls  of  the  blood-vessels. 

The  lesions  are  the  formation  of  new  connective  tissue  in  the  tunica  pro- 
pria, resulting  in  marked  thickening  of  that  membrane;  the  occurrence  of 
repeated  hemorrhages  into  the  cavity  of  the  tunica  vaginalis  and  into  the  sub- 
stance of  the  tunica  propria.  In  the  early  stages  the  surface  of  the  tunica 
vaginalis  is  covered  by  a  layer  of  granulation  tissue  containing  numerous 
blood-vessels  and  blood  spaces.  No  endothelial  covering  is  demonstrable.  The 
blood-vessels  become  gradually  less  frequent  in  the  firm,  fibrous  tissue  which 
constitutes  the  altered  wall  of  the  tunica  pro])ria.  In  advanced  cases  the  sur- 
face of  the  membrane  exhibits  plaques  and  projecting  masses  of  fibrous  tissue 
of  cartilaginous  hardness.  Deposits  of  lime  salts  occur  in  the  thickened  mem- 
brane. In  some  cases  as  isolated  plaques,  in  others  the  entire  testis  and  epi- 
didymis is  surrounded  by  a  dense  mass  of  connective  tissue  containing  an 
abundant  deposit  of  calcareous  material,  and  of  stonv  hardness.  In  advanced 
cases  the  testis  and  epididymis  may  undergo  total  atrophy  from  pressure  and 
interference  with  blood  supply.  A  sclerotic  condition  of  the  arteries  is  a  part 
of  the  lesion,  especially  when  it  occurs  in  elderly  men. 

In  another  group  of  cases,  sometimes  distinguished  by  the  title  proliferating 
pei'iorchitisj  there  is  in  addition  an  invasion  of  the  testis  itself  by  masses  of 
new-formed  fibrous  tissue,  together  with  the  formation  of  vegetations  and  of 
masses  of  similar  tissue  upon  the  surface  of  the  visceral  and  parietal  layers 
of  the  tunica  vaginalis. 

The  character  of  the  exudate  in  the  former  group  of  cases  varies.  It  may 
be  sero-fibrinous,  it  may  be  almost  pure  blood,  or,  in  older  cases,  it  may  con- 
sist of  crumbly  masses  of  brownish  or  reddish  material  made  up  of  degenerated 
fibrin  and  blood  pigment.  Hematogenous  infection  of  the  sac  and  suppuration 
is  not  a  very  rare  accident. 

Cansation. — ^In  many  cases  there  is  a  history  of  injury,  usually  to  a  pre- 
existent  hydrocele,  where  the  tunica  vaginalis  is  already  in  a  state  of  chronic 
inflammation.  It  may  follow  tapping  of  an  ordinary  hydrocele  or  tapping  and 
the  injection  of  carbolic  acid  or  iodin.  In  some  cases  the  disease  appears  to 
arise  spontaneously  in  aged  or  elderly  men,  and  in  these  the  cause  is  probably 
localized  arteriosclerosis. 

Symptoms. — Following  an  injury  to  a  hydrocele  or  spontaneously,  the  scro- 
tum rapidly  or  slowly  swells,  with  or  without  marked  pain  and  discomfort, 
according  to  the  rapidity  of  the  bleeding.  After  an  interval  another  hemor- 
rhage occurs,  producing  a  further  increase  in  size  of  the  scrotal  tumor.  In 
other  cases  the  disease  is  steadily  progressive,  without  sudden  exacerbations. 
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Fhynoal  Sig^. — The  physical  signs  differ  from  those  of  ordinary  hydrocele. 
The  tumor  is  harder.  It  is  rarely  translucent.  In  hydrocele  the  position 
of  the  testis  can  often  be  made  out  because  it  feels  firmer  than  the  rest  of 
the  mass.  In  periorchitis  hemorrhagica,  on  the  other  hand,  the  testis,  if  felt 
at  all,  will  be  softer  than  the  rest  of  the  tumor.  The  serious  factors  in  the 
disease  are  the  almost  certain  destruction  of  the  testis  in  advanced  cases  and 
the  danger  of  suppuration.  In  some  cases  the  bleeding  may  be  so  profuse 
as  to  demand  immediate  surgical  interference,  and  sometimes  castration.  In 
the  last  case  I  operated  upon,  some  months  ago,  the  patient  was  an  elderly 
man  whose  hydrocele  had  been  tapped  a  number  of  times  with  temporary  relief. 
Following  the  last  tapping  his  scrotum  had  rapidly  swollen  in  the  course  of 
a  few  weeks  to  the  size  of  the  head  of  a  child  a  year  old.  Upon  incising  the 
greatly  thickened  tunica  vaginalis  a  quantity  of  fluid  blood,  fibrin,  and  clots 
were  evacuated.  The  sac  of  the  hydrocele  was  much  thickened.  Its  inner 
surface  was  rough.  There  were  numerous  hemorrhages  into  its  substance  and 
just  beneath  its  surface.  The  testis  looked  and  felt  normal.  The  entire  tunica 
vaginalis  was  excised  as  far  as  the  borders  and  epididymis.  The  surface  of 
the  testis  was  swabbed  wdth  pure  carbolic  acid,  and  then  with  alcohol.  The 
wound  was  closed  with  sutures  except  for  a  small  rubber-tissue  drain  at  its 
lower  angle.  Recovery  was,  so  far  as  I  am  aware,  permanent.  In  the  more 
advanced  cases  the  testis  may  be  found  atrophied;  this  and  other  local  condi- 
tions may  render  castration  the  best  treatment 

TUMORS  OF  THE  SPERMATIC  CORD  AND  OF  THE  COVERINGS  OF  THE 

TESTIS 

Lipoma. — The  most  frequent  tumor  of  the  spermatic  cord  is  lipoma.  It  is 
developed  in  the  fat  w^hich  normally  surrounds  the  veins  of  the  cord.  It  may 
extend  from  the  external  abdominal  ring  to  the  testis.  The  fat  is  continuous 
through  the  canal  with  the  subperitoneal  fat.  Such  a  tumor  may  be  mistaken 
for  an  omental  hernia  or  for  varicocele.  The  symptoms  produced  are  an  in- 
crease in  the  size  of  the  cord,  uniform  or  lobulated,  and  a  sense  of  weight  and 
discomfort.  If  the  tumor  attains  a  considerable  size,  it  may  cause  atrophy  of 
the  testis.     The  treatment  is  early  extirpation. 

Fibroma. — Fibroma  of  the  cord,  either  circumscribed  or  diffuse,  and  fibroma 
of  the  coverings  of  the  testis  have  both  been  observed  as  rare  tumors. 

Sarcoma. — Sarcoma  of  the  tunica  propria  of  the  testis  has  been  recorded. 
It  has  sometimes  followed  hemorrhagic  periorchitis.  Sarcomata  of  the  cord 
occasionally  occur.  They  are  to  be  distinguished  from  benign  tumors  by  their 
rapid  growth,  their  nodular  form,  and  their  tendency  to  infiltrate  surrounding 
structures. 

VARICOCELE 

A  varicose  condition  of  the  veins  of  the  spermatic  cord  (pampinifonn 
plexus)  is  one  of  the  most  common  of  all  surgical  diseases.     Its  frequency 
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is  variously  estimated  at  from  one  to  ten  per  cent  of  young  male  adults.  It  is 
a  disease  almost  peculiar  to  young  manhood.  The  condition  is  very  rarely 
observed  before  puberty,  and  does  not  appear  except  in  the  symptomatic  form 
during  advanced  life.  Varicocele  usually  disappears  spontaneously  with  the 
decline  of  sexual  vigor.  It  occurs  in  nearly  all  cases  upon  the  left  side.  In 
a  small  proportion  only  upon  the  right.  In  these  both  sides  are  usually 
affected.  Among  100  cases,  Bennett  found  varicocele  80  times  upon  the 
left  side  alone,  19  times  upon  both  sides,  and  only  once  upon  the  right  side 
alone.  To  account  for  the  preponderance  of  left-sided  varicocele  numerous 
theories  have  been  advanced.  The  left  testis  hangs  lower  than  the  right. 
The  left  spermatic  vein  is  longer  than  the  right.  The  left  spermatic  vein 
empties  into  the  renal  vein  at  right  angles.  The  right  spermatic  vein  emp- 
ties into  the  vena  cava  at  an  acute  angle,  more  nearly  in  the  direction  of  the 
blood  current.  The  blood  pressure  in  the  renal  vein  is  greater  than  in  the  vena 
cava.  Hence,  for  these  several  reasons,  there  is  greater  hydrostatic  pressure 
in  the  veins  of  the  left  side.  The  pressure  of  a  distended  sigmoid  flexure  is 
supposed  to  operate  to  impede  the  circulation  in  the  left  spermatic  vein. 

Persons  with  relaxed  and  flabby  tissues  and  those  who  have  to  stand  much 
upon  their  feet  are  more  apt  to  develop  varicocele  than  others.  Individuals 
with  strongly  developed  cremaster  muscles  and  a  firm  scrotum  do  not  have 
varicocele.  When  varicocele  exists  the  scrotum  is  relaxed,  pendent,  and  smooth. 
There  is  undoubtedly  a  congenital  predisposition  to  the  disease.  In  a  con- 
siderable proportion  of  cases  varicocele  is  associated  with  an  unhygienic  sexual 
life.  In  its  milder  forms  it  is  frequently  cured  by  marriage.  The  congestion 
of  the  sexual  apparatus  commonly  present  among  those  young  men  whose 
minds  are  continuously  occupied  with  sexual  ideas,  but  who  are  unable  to 
practice  sexual  intercourse  in  a  hygienic  manner,  is  supposed  to  favor  the 
occurrence  of  varicocele  in  a  large  proportion  of  cases. 

Lesion. — ^The  lesions  of  varicocele  are  the  same  as  those  observed  in  varicose 
veins  of  the  lower  extremity.  The  veins  are  lengthened,  tortuous,  and  dilated 
with  lateral  saccular  projections.  The  walls  are  thickened,  the  adventitia  and 
intima  are  hypertrophied ;  the  muscular  coat  atrophied.  The  most  marked 
changes  occur  in  the  veins  near  the  testis,  and  involve  also  the  veins  of  the 
testis  itself.  The  dilatation  extends  up  to,  sometimes  into,  the  inguinal  canal. 
Thrombosis  of  some  of  the  veins  is  not  uncommon,  and  small  phleboliths  are 
occasionally  observ-ed. 

The  Development  and  S3rmptoin8  of  the  Disease. — As  a  rule  the  veins  become 
varicose  slowly  and  gradually,  sometimes  more  rapidly  after  prolonged  and 
excessive  muscular  effort.  Frequently  repeated  sexual  excitement  without 
gratification  may  cause  the  symptoms  of  an  incipient  varicocele  to  become 
suddenly  more  marked.  In  many  cases  varicocele  produces  no  symptom  at  all. 
In  others  the  patients  complain  of  a  sensation  of  fullness,  weight,  and  some- 
times of  dragging  pain,  referred  to  the  testicle.  Sharp,  neuralgic  pain  of  an 
intermittent  character  may  also  be  felt  in  the  organ,  as  well  as  a  dragging  pain 
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felt  along  the  spermatic  cord.  The  symptoms  are  made  worse  bj  the  erect 
posture  and  disapiieiir  when  the  patient  is  lying  do%\Ti.  Sexual  excitement 
make&  the  sAnuptoins  worse.  Coitus  relieves  tliem  temporarily.  Marked  vari- 
cocele may  be  followed  by  partial  atrophy  of  the  testis.  It  never  produces 
inipK>tence. 

Physical  Signs  and  Diagnosis. — The  diii gnosis  of  varicocele  is  simple.     The 
patients  are  vfniug  men.     Fpnn  oxmniunhMn  tlie  scrotum  id  found  relaxed  and 

pendent.       The    left    testis 

■0  feeh  smaller  and  softer  than 

"  tlie  right.     In  marked  cases 

tliL*  long  axis  is  horizontal, 
the  ei>ididymis  lying  above 
it.  The  mass  of  dilate*! 
veins  nu\v  In?  visible  in  the 
Inwer  part  of  the  serotmn, 
riml  is  always  palpable  a^ 
a  btmdlc  of  tortuous  soft 
c<»rds  rimning  upward  from 
the  testis  to  the  groin.  The 
trite  simile,  '*  like  a  bundle 
of  worms/*  is  accurate.  Up- 
on |»ressure  the  voins  are 
n^adily  emptied,  but  in- 
stantly fill  again  when  the 
pressure  is  removei  In 
mild  cases  the  veins  sub- 
side to  normal  dimensions 
when  t!)e  patient  lies  down, 
but  reapj:)ear  at  once  when 
be  stands  erect.  When  the 
varicosities  extend  into  the 
inguinal  canal  tliere  is  an 
imptilse  on  coughing.  Pres- 
sure upon  the  external  ring  prevents  the  descent  of  a  hernia  into  the  scro- 
tum. It  lias  no  sncb  effect  np<m  a  varicncele.  On  the  contrary^  such  pre^ 
sure,  if  moderate,  canscs  furtlu?r  distention  of  the  mass  of  veins.  It  must, 
of  course,  be  home  in  mind  that  a  hernia  and  a  varicocele  may  coexist  A 
lipoma  of  the  cord  has  not  the  characteristic  feeling  of  a  bundle  of  soft  cards^ 
and  is  unchanged  in  its  size  by  the  recumbent  posture  and  by  elevation  o; 
the  scrntniiL 

Fro^osia — -ilarked  cases  of  varicocele,  untreated,  produce  in  time  atroph 
of  the  testis.     Such  cases  demand  excision  of  the  veins  of  the  spennatic  plex 
and  suture  of  the  divided  stumps,  thus  at  nnce  curing  the  varicose  veins  a 
elevating  the  testis.     The  subcutaneous  ligation  of  the  veins  is  not  popui 


Fio.  240. — REciTRnKN'T  N'ARicorELE. 
(New  York  Hospiral  coUectioD.) 
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among  general  surgeons.     The  less  severe  cases  may  be  treated  by  cold  baths, 
a  suspensory  bandage,  and  sexual  hygiene. 

S3rinptoinatic  Varicocele. — Under  tumors  of  the  kidney  we  have  mentioned 
that  marked  varicosity  of  the  veins  of  the  spermatic  cord  is  sometimes  ob- 
served when  tumors  of  the  kidney  press  upon  the  renal  vein.  Such  venous 
engorgement  does  not  occur  until  the  tumor  has  reached  a  large  size,  or  has 
grown  into  the  vein  and  occluded  it,  or  has  formed  secondary  tumors  which 
press  upon  it.  Such  tumors  are  usually  readily  palpable  through  the  abdom- 
inal wall.  In  the  cases  I  have  seen  the  varicosities  enormously  exceeded  in 
size  those  observed  in  varicocele.  The  tumors  were  found  to  be  malignant,  and 
either  inoperable  or  beyond  the  hope  of  permanent  cure  by  operation. 

DIAGNOSIS  OF  THE  CONGENITAL  ANOMALIES  OF  THE  TESTIS 

When  a  testis  remains  in  the  abdominal  cavity  its  presence  can  only  be 
inferred.  A  testis  at  the  external  abdominal  ring  or  within  the  canal  is 
readily  recognized  by  palpation.  In  the  latter  case  the  process  of  peritoneum 
usually  remains  open ;  a  congenital  hernia  ])robably  coexists. 

Ectopia  Testis. — Ectopia  testis,  or  the  implantation  of  the  testis  in  an  ab- 
normal situation,  is  to  be  recognized  by  the  absence  of  the  testis  from  the 
scrotum  and  the  finding  of  a  body,  resembling  a  testis  in  form,  size,  and  con- 
sistence, in  the  perineum,  in  the  groin,  or  u[)on  the  pubes.  It  will  be  observed 
that  an  abnormally  placed  testis  is  more  readily  moved  about  and  is  softer  than 
a  normally  placed  organ.  Testes  which  remain  within  the  abdominal  cavity 
are  usually  functionless.  Those  which  remain  in  the  inguinal  canal,  up  to 
and  after  the  time  of  puberty,  are  either  atrophic  or  they  may  functionate  for 
a  few  years  and  then  become  atrophic.  Such  testes  are  exposed  to  mechanical 
injury  and  to  attacks  of  inflammation.  They  are  probably  more  apt  to  become 
the  seat  of  malignant  disease  than  are  normally  placed  testes.  Inguinal  testes 
should  be  operated  upon  and  brought  into  the  scrotum  after  the  age  of  five 
years  and  before  puberty.  If  they  can  be  kept  in  the  scrotum  they  will  prob- 
ably develop  and  functionate  in  a  fairly  normal  manner.  Observation  tends 
to  show  that  retained  testes  may  become  functionally  active,  and  remain  so 
for  a  few  years,  but  that  they  soon  undergo  permanent  atrophy.  No  cases  are 
on  record  where  individuals  with  double  retained  testes  have  preserved  the 
procreative  power  during  a  long  period  of  years.  When  operating  for  con- 
genital hernia  in  the  young,  it  is  better  to  bring  an  inguinal  testis  down  into 
the  scrotum  than  to  remove  it.  In  a  man  over  twenty-five  years  of  age,  such 
a  testis  is  better  removed  than  left. 

INVERSION  OF  THE  TESTIS  AND  TORSION  OF  THE  CORD  WITH 
STRANGULATION   OF   THE   TESTIS 

Anomalies  in  the  descent  of  the  testis  are  often  associated  with  an  in- 
creased mobility  of  the  organ.     Thus,  when  the  descent  of  the  testis  is  delayed, 
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the  processus  vaginalis  may  precede  it  into  or  beyond  the  inguinal  canal.  The 
testis  descending  later  projects  into  a  pouch  of  peritoneum  of  considerable  size, 
in  which  it  may  come  to  hang  with  a  lengthened  mesorchium.  Thus  the  con- 
ditions are  favorable  not  only  for  the  abnormal  mobility  commonly  observed 
in  inguinal  testes,  but  also  for  rotation  of  the  organ  upon  a  horizontal  or 
vertical  axis.  From  the  former  the  testis  may  come  to  lie  with  its  long  axis 
horizontal,  or  may  be  turned  completely  over,  end  for  end.  The  rotation  on 
a  vertical  axis  is  more  important.  The  testis  may  be  rotated  through  ninety 
degrees,  so  that  the  epididymis  lies  in  front  of  it,  the  tunica  vaginalis  behind. 
Though  extremely  rare,  the  possibility  of  this  condition  should  be  borne  in 
mind  when  about  to  tap  a  hydrocele  or  to  introduce  a  needle  into  a  tumor 
of  the  scrotum  for  any  reason.  By  careful  palpation  the  relative  positions  of 
the  testis  and  epididymis  can  usually  be  identified. 

A  rare  but  possible  result  of  abnormal  mobility  of  the  testis  is  sudden  rota- 
tion around  a  vertical  axis,  with  torsion  of  the  cord  and  strangidation  of  its 
vessels,  followed  by  gangrene  or  sloughing  of  the  testis  in  the  majority  of  in- 
stances, or,  in  the  minority,  by  atrophy.  The  accident  is  a  rare  one.  I  have 
been  unable  to  find  a  record  of  any  case  of  the  kind  treated  in  the  Xew  York 
Hospital.  Scudder,  in  1901,  was  able  to  collect  only  thirty-two  published  cases, 
including  one  of  his  own.* 

In  about  half  the  cases  an  abnormality  in  the  descent  of  the  testis  existed. 
It  is  probable  that  twisting  of  an  entirely  normal  testis  rarely,  if  ever,  occurs. 
The  accident  has  happened  chiefly  to  young  men,  though  infancy  and  old  age 
were  not  exempt.  In  sixteen  per  cent  of  the  collected  cases  there  was  a  hernia 
present  on  the  same  side  as  the  twisted  testicle.  Gangrene  of  the  testicle  oc- 
curred in  eighty-eight  per  cent.  Though  all  the  recorded  cases  recovered,  the 
testis  was  destroyed  by  gangrene  sloughing  or  subsequent  atrophy  in  all  but 
two,  the  later  history  of  these  being  unknoAvn. 

The  accident  has  followed  a  blow  or  fall  upon  the  scrotum  or  groin,  a  blow 
upon  a  hernia,  or  has  occurred  after  severe  muscular  strain.  In  some  cases 
the  torsion  has  taken  place  spontaneously,  without  assignable  cause. 

Symptoms. — The  symptoms  are  almost  identical  with  those  of  strangulated 
hernia,  for  which  the  condition  has  been  mistaken  in  a  large  proportion  of 
cases.  The  patient  is  suddenly  seized  with  a  violent  pain  in  the  testis  and 
along  the  cord,  accompanied  by  faintness,  and  often  by  nausea  and  vomiting. 
Constipation  may  or  may  not  be  absolute.  A  tumor,  exquisitely  tender  and 
very  painful,  appears  in  the  inguinal  canal  or  scrotum.  The  testis  swells 
rapidly.  If  not  oy>erated  upon  at  once,  the  overlying  scrotum  becomes  swollen, 
red,  and  edematous.  In  a  very  few  hours  all  the  vessels  are  filled  with  thrombi, 
and  the  vitality  of  the  testis  is  hopelessly  lost.  In  a  few  cases  the  condition 
is  not  so  acute.  The  symptoms  have  come  on  gradually,  and  lasted  several 
dnys  before  strangulation  was  complete.     In  other  cases  successive  attacks  have 

^Annals  of  Surgery,  August,  1901,  p.  234. 
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occurred,  and  one  patient  learned  to  recognize  the  condition  and  nntwist  his 
own  testis.  When  the  condition  is  not  associated  with  hernia  and  the  testis 
lies  in  the  scrotum,  the  absence  of  the  si^s  of  hernia  and  ])ali)ation  of  the 
scrotal  tumor  may  enable  the  surgeon  to  make  a  correct  diagnosis.  If,  how- 
ever, as  has  frequently  been  the  case,  a  hernia  has  previously  existed,  or  if  the 
testis  is  in  the  inguinal  canal,  a  differential  diagnosis  from  strangulated  hernia 
can  scarcely  be  made.  The  indications  in  either  case  are  immediate  ojieration. 
If  the  patient  is  seen  within  an  hour  or  two  of  the  onset  of  the  symptoms 
and  the  testis  lies  in  the  scrotum,  it  may  be  successfully  untwisted,  as  in 
the  cases  of  Nash  and  Van  der  Poel.  If  several  hours  have  elapse<l,  throm- 
bosis will  have  occurred,  and  castration  is  the  only  proper  method  of  proce- 
dure, otherwise  gangrene  of  the  testis  will  follow.  If  the  surgeon  succeeds 
in  opening  the  scrotum  while  the  testis  is  a])parently  still  capable  of  sur- 
viving, the  organ  should  be  imtwisted  and  carefully  anchored  to  the  scrotum 
by  sutures.  Even  in  such  cases  the  testis  is  very  apt  to  undergo  subsequent 
atrophy. 

Upon  operation  the  tunica  vaginalis  has  usually  boon  found  distended  with 
bloody  fluid,  the  testis  purple,  blue,  or  black,  and  gangrenous.  The  cord  has 
been  found  twisted  in  either  direction.  One  or  more  complete  turns  have  usu- 
ally been  present. 

INJXJRIES   OF   THE   TESTIS   AND    EPIDIDYMIS 

Contusions  of  the  Testis. — Subcutaneous  injuries  of  the  testis  are  l(»ss  fre- 
quent than  might  be  inferred  from  its  exposed  ]K)<^ition,  since  the  organ  readily 
slips  out  of  the  way  if  in  danger.  (Contusions  of  the  testis  occur  from  blows, 
kicks,  falls,  and  the  like.  Falls  a-straddle  of  rails  or  against  the  pommel  of 
a  saddle  are  common  causes.  In  a  few  cases  a  baseball,  batted  or  thrown,  has 
injured  the  testis.  Associated  injury  of  the  epididymis  is  frequent.  The 
lesions  vary  in  severity  from  slight  ecchymosis  into  the  substance  of  the  organ 
to  rupture  of  the  timica  albuginea  or  actual  pulpification  of  the  testicular  sul)- 
stance.  An  effusion  of  blood  into  the  tunica  vaginalis  (hematocele)  is  a  fre- 
quent complication.  Severe  contusions  of  the  testis  are  apt  to  be  followed  by 
a  sharp  inflammatory  reaction.  Epididymitis  and  orchitis,  even  sloughing  or 
atrophy,  of  the  testis  may  occur.  In  the  cases  accompanied  by  marked  lacera- 
tion of  the  testis  or  epididymis  a  permanent  nodular  scar  is  left  at  the  site 
of  the  injury.  Such  may  cause  partial  or  total  impairment  of  the  function  of 
the  testis.  A  method  of  making  eunuchs  for  domestic  use,  said  to  be  practiced 
in  some  of  the  countries  of  the  Orient  and  by  a  peculiar  Christian  sect  in 
Russia  known  as  the  Skopzi,  is  by  crushing  and  pulpifying  the  testes  with  the 
fingers.  The  unfortunate  victim  is  seated  over  a  steaming  kettle  of  water,  and 
the  testes  are  repeatedly  crushed  l)etween  the  finger  and  thumb  until  disintc^ 
grated.     The  operation  is  said  to  be  followed  sometimes  by  sloughing.     The 

same  procedure  is  sometimes  used  upon  dogs,  cats,  and  goats. 
98 
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Symptoms  of  Contusion  of  the  Testis. — Every  man  is  aware  of  the  sicken- 
ing pain  and  faintness  which  follow  slight  blows  upon  the  testis.  Severe  con- 
tusions are  followed  by  intense  pain,  by  prostration,  nausea  and  vomiting,  and 
marked  muscular  weakness,  sometimes  by  syncope;  in  other  words,  by  marked 
ihock.  In  a  few  recorded  cases  such  shock  has  been  fatal.  The  presence  of 
these  symptoms  serves  at  once  to  distinguish  between  contusion  of  the  testis 
and  mere  contusion  of  the  scrotum. 

Physical  Signs  of  Contusion  of  the  Testis, — The  testis  is  swollen  and  ex- 
quisitely tender.  Immediate  effusion  into  the  tunica  vaginalis  points  to  lacera- 
tion of  the  tunica  propria  testis,  or  epididymis.  Ecchymosis  may  appear  at 
once  from  the  associated  contusion  of  the  scrotum.  Its  absence  at  first  and 
appearance  after  several  days  confirms  the  diagnosis  of  injury  to  the  testis*. 
Accurate  palpation  of  testis  and  epididymis  is  at  first  difficult  or  impossible, 
on  account  of  extreme  tenderness  and  the  swollen  condition  of  the  scrotum. 
Later  on,  when  the  scrotmn  is  reduced  in  size,  localized  nodules  may  be  felt 
in  the  testis  or  epididymis.  These  locate  the  site  of  the  injury.  The  tail  of 
the  epididymis  appears  to  l)e  the  most  frequent  site  of  such  lesions.  Under 
rest,  elevation  and  cold,  the  pain  usually  subsides  rapidly.  Severe  injuries 
may  be  followed  by  sloughing  or  atrophy  of  the  testis. 

Dislocation  of  the  Testis. — The  testis  may  be  displaced  from  its  normal 
position  by  direct  violence  or  by  muscular  action.  By  the  former  into  the 
perineum,  the  groin,  upon  the  pul)es,  or  into  the  inguinal  canal;  by  the  latter 
into  the  inguinal  canal.  A  case  is  recorded  where  the  testis  was  suddenly 
dra\\Ti  into  the  inguinal  canal  di:ring  masturbation.  It  remained  there,  and 
was  later  removed  in  an  atrophic  state. 

When  the  testicle  is  dislocated  by  direct  violence  the  diagnosis  is  to  l)e 
made  from  the  history  of  the  injury,  the  absence  of  the  testis  from  the  scrotum, 
the  pain,  and  the  presence  of  a  mass  having  the  characters  of  the  testis  in  an 
abnormal  situation.  The  testis  should  1^  replaced  by  manipulation,  if  possible, 
or  by  a  cutting  operation,  if  needs  must.     If  let  alone  it  will  probably  atrophy. 

Open  Wounds  of  the  Testis. — Open  wounds  of  the  testis  oflFer  no  difficulty 
in  diagnosis.  If  the  hole  in  the  tunica  propria  is  of  considerable  size  the 
testicular  substance  protrudes  through  the  opening.  If  the  wound  is  fresh, 
further  prolapse  should  l)e  prevented  by  suture  of  the  tunica  propria.  The 
protruding  glandular  substance  may  he  snipped  off,  if  necessary.  In  no  case 
should  the  testicular  substance  be  pulled  upon. 

Punctured  Wounds  of  the  Testis. — Punctured  wounds  occur  most  often  from 
the  careless  tapping  of  a  hydrocele.     They  are  rarely  of  any  moment. 

Gunshot  Wounds  of  the  Testis — Gunshot  wounds  of  the^testis  are  usually 
associated  with  extensive  laceration  and  pulpification  of  the  organ.  Castration 
may  be  required.  Any  accidental  wound  of  the  testis  may  be  followed  by 
inf(»ction  and  suppuration  or  gangrene. 

The  Results  of  Injuries  to  the  Cord. — Section  of  the  vas  deferens  does  not 
cause  atrophy  of  the  testis. 
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Simultaneous  ligation  of  the  pampiniform  plexus  and  of  the  veins  of  the 
vas  deferens  is  usually  followed  by  atrophy  of  the  testis. 

Ligation  of  the  spermatic  artery  and  of  the  pampiniform  plexus  does  not, 
as  a  rule,  seriously  affect  the  nutrition  of  the  testis.  Ligation  of  the  entire 
spermatic  cord  is  sometimes  followed  by  simple  atrophy  of  the  testis,  some- 
times by  gangrene. 

DISEASES   OF   THE   TESTIS   AND    EPIDIDYMIS 

Inflammation  of  the  epididymis  (epididymitis)  and  of  the  testis  (orchitis) 
may  occur  separately  or  together  (epididymo-orchitis). 

The  inflammation  usually  begins  in  one  structure.  It  may  be  confined  to 
that  or  extend  to  the  other.    Epididymitis  is  much  more  frequent  than  orchitis. 

Causes  of  Epididymitis  and  of  Orchitis. — (1)  Direct  trauma;  trauma  to  the 
posterior  urethra  combined  with  infection,  pyogenic  or  gonorrheal.  (2)  Ex- 
tension of  an  infectious  inflammation  of  the  posterior  urethra  by  continuity 
of  structure  through  the  ejaculatory  duct  and  vas  deferens  to  the  epididymis 
and  testis,  or  extension  from  the  seminal  vesicle  by  the  same  route.  (3) 
Metastatic  and  hematogenous  infections. 

It  will  be  convenient  to  consider  the  inflammations  of  the  epididymis  and 
testis  in  part  separately,  since  though  the  two  are  often  combined,  the  signs 
and  symptoms  due  to  inflammation  of  one  usually  predominate  in  the  clinical 
picture. 

1.  Direct  Trauma. — Direct  trauma  as  a  cause  of  epididymitis  has  been 
mentioned  under  Injuries  of  the  Testis  and  Epididymis. 

Epididymitis  as  the  result  of  muscular  effort,  notably  of  lifting,  has  been 
described  by  a  number  of  authors.  The  mode  of  production  is  supposed  to 
be  that  the  testis  is  suddenly  drawn  upward  against  the  pillars  of  the  ring, 
and  thus  injured.     Such  a  causation  would  appear  to  me  to  be  doubtful. 

Traumatisms  to  the  posterior  urethra  from  the  passage  of  instruments  and 
from  operations  upon  the  urethra,  prostate,  and  bladder  are  frequent  causes 
of  epididymitis.  The  injuries  are  always  combined  with  infection :  sometimes 
with  gonococci,  sometimes  with  ordinary  pyogenic  microbes.  Such  may  be 
already  present  in  the  urethra,  or  may  be  introduced  at  the  time  of  instru- 
mentation.    The  passage  of  calculi  may  act  in  a  similar  manner. 

2.  Extension  of  an  Infectious  Inflammation  of  the  Posterior  Ure- 
thra.— Much  the  most  frequent  cause  of  epididymitis  is  the  extension  of  a 
gonorrheal  infection  from  the  posterior  urethra. 

Acute  gonorrhea  is  followed  by  epididymitis  in  a  considerable  proportion 
of  cases,  variously  estimated  at  from  five  to  twenty-five  per  cent.  How  great 
an  influence  local  treatment  has  in  its  production  it  is  hard  to  say.  No  one 
denies  that  unwise  instrumentation  and  the  improper  use  of  injections  may 
cause  infection  of  the  posterior  urethra,  and  yet  posterior  urethritis  and  epi- 
didymitis are  observed  so  often  in  cases  where  no  local  treatment  has  been  used 
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and  where  the  patients  have  led  the  most  careful  of  lives  that  we  are  forced 
to  doubt  the  causative  relation  of  local  treatment  in  most  of  the  cases.  A  for- 
tiori, since,  in  the  opinion  of  careful  observers  of  large  experience,  the  surest 
way  to  prevent  the  comjilications  of  gonorrhea  and  to  cure  the  disease  in  the 
shortest  time  is  to  begin  local  treatment  early,  and  to  carry  it  out  energetically. 

To  carry  out  the  loc*al  treatment  with  the  best  prospect  of  success  the  sur- 
geon should  make  the  injections  himself,  two  or  three  times  daily.  The  patient 
should  kwj)  to  his  room.  Alkalies,  a  simple  diet,  and  free  evacuation  of  the 
bowels  sum  up  the  treatment.  Argyrol  solution  is  the  best  injection,  in  a 
strength  of  ten  jkt  cent,  until  the  gonococci  have  disappeared  and  the  discharge 
is  reduced  to  a  minimum.  Permanganate  irrigations  and  nitrate  of  silver 
complete  the  cure.  Under  favorable  conditions  the  patient  is  well  in  from 
one  to  two  months. 

It  is  certain  that  violent  muscular  effort,  notably  horseback  and  bicycle 
riding,  favor  the  occurrence  of  epididymitis.  These  forms  of  exercise  prob- 
ably act  mechanically  to  jiermit  the  entrance  of  the  contagious  discharge  into 
the  prostatic  urethra.  Sexual  excitement  and  the  use  of  alcohol  during  acute 
gonorrhea  predispose  to  epididymitis. 

Epididymitis  usually  occurs  during  the  second  or  third  week  of  gonorrhea — 
seldom  earlier,  often  later.  Usually  but  one  side  is  involved,  though  the  other 
is  often  invaded  later.  In  a  very  few  cases  both  sides  may  be  affected  simul- 
taneously. One  attack  predisposes  to  others.  A  man  who  has  had  epididymitis 
once  will  probably  have  it  again  Avith  each  succeeding  infection. 

S3rmptoin8. — ^In  the  acute  cases  the  onset  is  sudden.  Certain  so-called  pro- 
dromal symptoms  are  usually  present.  They  are  pain  in  the  sacrum  and  lum- 
bar regicm  of  the  affected  side;  pain  along  the  course  of  the  cord  and  often 
marked  ])ain  and  tenderness  over  the  internal  abdominal  ring,  or  a  little  alnne 
it.  When  upon  the  right  side,  this  sign  has  been  mistaken  for  appendicitis. 
These  symptoms  indicate  the  progress  of  the  inflammation  along  the  vas  defer- 
ens. (Iiilly  sensations,  together  with  slight  fever  and  prostration,  may  usher 
in  the  com])lication.  When  the  epididymis  begins  to  swell  the  urethral  dis- 
charge ceases  or  diminishes,  to  return  again  w^hen  the  inflammation  of  the 
epididymis  subsides.  The  swelling  of  the  epididymis  comes  on  suddenly.  The 
tail  (globus  minor)  is  first  affected,  and  in  some  cases  the  inflammation  may 
l)e  confined  to  that  part.  Within  three  or  four  daj's  the  swelling  reaches  its 
height.  The  scrotum,  as  large  as  a  closed  fist,  is  swollen,  red,  and  edematous. 
The  epididymis  may  swell  to  the  size  of  a  goose  egg.  It  overrides  the  testis 
above  and  below,  and  overlaps  it  laterally  as  a  firm,  rather  helmet-shajx^d  mass 
of  inflammatory  infiltration,  very  hard  and  very  tender.  The  testis  can  be 
made  out  readily  on  the  anterior  face  of  the  tumor  unless  the  tunica  vaginalis 
contains  fluid.     The  testis,  as  a  rule,  feels  quite  normal. 

Pain. — The*  pain  of  epididymitis  is  severe,  and  of  a  sickening,  weakening 
quality;  much  worse  when  the  patient  stands,  relieved  when  he  lies  down,  with 
the  scrotum  supported.     His  motions  are  slow  and  cautious.     He  walks  care- 
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fully,  and  protects  his  scrotum  or  supports  it  with  his  hand  when  circumstances 
permit.  In  some  cases  there  is  an  acute  periorchitis,  with  effusion  into  the 
tunica  vaginalis  and  exquisite  pain  from  tension.  (See  Acute  Periorchitis.) 
The  pain  remains  severe  for  several  days,  but  subsides,  together  with  such 
constitutional  symptoms  as  may  be  present,  before  the  swelling  has  perceptibly 
diminished.  In  ten  days  or  two  weeks  the  acute  symptoms  have  usually  dis- 
appeared. Tenderness  remains  for  some  days  longer.  The  swelling  grows 
rapidly  less  during  the  early  days  of  convalescence,  but  a  considerable  mass 
remains,  usually  in  the  tail  of  the  epididymis,  which  diminishes  in  size  very 
slowly.  This  remains  in  most  cases  as  a  telltale  nodule  throughout  the  pa- 
tient's life,  though  it  ceases  to  give  symptoms.  The  testis  may  be  temporarily 
or  permanently  disabled.     (See  Pathological  Changes  in  the  Semen.) 

Funiculitis  may  accompany  epididymitis.  The  cord  becomes  swollen,  in- 
filtrated, and  painful,  and  may  be  partly  strangulated  at  the  abdominal  ring. 
The  pain  and  other  symptoms  are  thereby  rendered  much  worse. 

Suppuration  is  a  rare  accident  in  the  course  of  epididymitis.  It  is  to  be 
recognized  by  increased  pain  and  tenderness,  and  by  other  local  symptoms 
of  abscess.  A  localized  point  of  tenderness,  softening,  adhesion  to  the  scrotum, 
and  fluctuation  become  evident.  The  general  symptoms  of  sepsis  are  well 
marked. 

It  is  usually  easy  to  distinguish  epididymitis  from  orchitis.  In  the  former 
the  normal  testis  can  be  made  out  by  palpation.  The  pain  of  orchitis  is  terribly 
severe,  and  is  not  relieved  by  change  of  position.  The  pain  of  epididymitis 
is  relieved  by  lying  down  and  support  of  the  scrotum.  Primary  orchitis  as 
the  result  of  gonorrhea  is  very  rare. 

Subacute,  Chronic,  and  Relapsing  Epidid3riniti8 — Recurrent  Epidid3riniti8. — Tn 
some  cases  the  signs  and  symptoms  of  epididymitis  are  subacute  from  the  first 
Marked  pain  and  swelling  are  wanting.  A  tender  nodule  of  moderate  size 
forms  in  the  tail,  less  often  in  the  head  of  the  organ,  or  in  both.  The  patient 
is  not  confined  to  his  bed,  but  gets  about  with  more  or  less  discomfort,  wearing 
a  suspensory  bandage.  The  function  of  the  testis  may  be  destroyed,  never- 
theless. 

Chronic  and  relapsing  epididymitis  usually  follow  the  acute  forms  and 
merge  into  the  recurrent  type  of  the  disease.  In  the  last  the  patients  suffer 
from  recurrent  attacks  of  epididjTnitis  throughout  a  period  of  years.  Chronic 
posterior  urethritis,  stricture  of  the  urethra,  prostatitis,  and  seminal  vesiculitis 
are  the  commonly  associated  lesions.  These  cases  may  be  cured  of  the  recur- 
ring attacks  of  epididymitis  by  cutting  the  vas  deferens. 

Epididymitis  the  result  of  instrumentation  may  bo  due  to  the  gonococ- 
cus  or  to  ordinary  pus  microbes.  In  some  cases  the  inflammation  is  sub- 
acute, ending  in  resolution;  in  others,  a  smaller  number,  suppuration  occurs. 
Stricture  of  the  urethra,  prostatic  hypertrophy  with  an  insufficient  bladder 
and  cystitis,  and  chronic  iX)sterior  urethritis  are  the  commonly  associated 
lesions. 
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Tuberculous  epididymitis  is  to  be  distinguished  from  the  acute  form  of 
urethral  origin  by  its  gradual  onset,  absence  of  pain,  tenderness,  and  other 
signs  of  acute  inflammation,  its  slow  and  chronic  course,  and  usually  by  the 
presence  of  tuberculous  lesions  of  the  prostate  or  in  distant  parts  of  the 
body.  There  is  nearly  always  an  associated  periorchitis,  with  moderate 
effusion  into  the  tunica  vaginalis.  (See  Tuberculosis  of  the  Testis  and  Epi- 
didymis.) 

Orchitis. — Orchitis  the  result  of  direct  trauma  is  described  under  Injuries 
of  the  Testis  and  Epididymis. 

Orchitis  of  Urethral  Origix. — The  testis  itself  is  very  rarely  affected 
in  the  course  of  acute  gonorrhea,  the  infection  being  localized,  as  a  rule,  in 
the  epididymis.  In  chronic  inflannnations  of  the  posterior  urethra,  the  pros- 
tate, the  bladder,  and  as  the  result  of  instrumentation  in  these  conditions,  the 
testis  may  become  inflamed  alone  or  together  with  the  epididymis.  In  these 
cases,  though  the  gonococcus  may  be  present  in  the  urethra,  the  lesion  of  the 
testis  is  usually  caused  by  other  pyogenic  bacteria.  The  inflammation  may  be 
subacute,  ending  in  resolution.  In  other  cases  it  is  acute;  and,  though  no 
abscess  forms  recognizable  by  ordinary  methwls  of  examination,  a  greater  or 
less  portion  of  the  glandular  substance  is  replaced  by  scar  tissue.  In  some 
cases  the  process  ends  in  suppuration  or  in  necrosis  of  the  testis.  If  an  ab- 
scess forms  in  the  testis,  it  may  perforate  the  scrotum  and  be  incised  or  burst 
spontaneously.     A  jx^rsistont  sinus  often  remains. 

Metastatic  and  Hematogenous  Inflammations  of  the  Testis. — ^Pye- 
mia, septicemia,  the  acute  exanthemata — ^notably  variola,  typhoid  fever,  pneu- 
monia— and  some  other  general  diseases  may  be  followed  by  orchitis,  often 
of  a  suppurating  tyjM?.  !Mumps,  influenza,  and  polyarticular  rheumatism  may 
be  accompanied  by  orchitis,  very  rarely  followed  by  suppuration,  quite  com- 
monly followed  by  atrophy  of  the  testis. 

Mumps  is  attended  by  orchitis  in  a  fairly  large  proportion  of  cases.  It  is 
a  common  complication  at  or  al)out  the  age  of  puberty  and  during  early  man- 
hood. It  is  rare  among  children.  The  lesion  of  the  testis  may  accompany, 
follow,  or  precede  the  inflannuation  of  the  parotid  gland.  One  or  both  testes 
may  be  involved.  Suppuration  is  very  rare.  Total  atrophy  of  the  testis  is 
very  common.  In  some  epidemics  atrophy  has  occurred  in  nearly  one  half 
of  the  cases.  Orchitis  during  ty])hoid  fever  may  be  due  to  pyogenic  microbes 
or  to  the  Bacillus  typhosus  itself.  Suppuration  is  common.  Orchitis  as  a 
complication  of  the  exanthemata  is  probably  due  to  pyogenic  microbes.  Local- 
ization of  a  septic  focus  in  the  testis  is  occasionally  observed  in  the  course 
of  septicemia  and  pyemia. 

Symptoms  of  Orchitis. — The  onset  is  usually  sudden.  If  the  process  is 
of  a  suppurative  character  the  general  symptoms  of  sepsis  will  be  more  or  less 
marked — i.  e.,  fever,  prostration,  leucocytosis,  etc.  The  testis  becomes  exquis- 
itely tender  and  painful.  It  may  swell  in  the  course  of  two  or  three  days  to 
the  size  of  a  goose  egg.     The  tension  within  the  tense  tunica  albuginea  causes 
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excruciating  pain,  not  relieved  by  tjje  recumbent  position  nor  by  elevation  of 
the  testis. 

Physical  Signs. — The  scrotum  is  swollen,  the  skin  smooth,  the  subcutane- 
ous veins  dilated;  but  unless  the  infection  has  already  penetrated  the  tunica 
albuginea,  the  skin  is  neither  red  nor  edematous.  Upon  palpation  the  testis 
is  found  enlarged.  The  surface  is  smooth,  the  normal  shape  of  the  organ  is 
preserved.  It  is  exquisitely  tender,  and  feels  firmer  than  normal.  It  is  some- 
times possible  to  palpate  the  epididymis  as  a  ridge  upon  the  back  of  the  testis. 
If  the  tunica  vaginalis  contains  much  fluid,  the  recognition  of  the  testis  may 
be  more  difficult  until  the  fluid  is  removed.  When  suppuration  occurs  the 
testis  will  become  adherent  to  the  scrotum,  and  the  latter  will  be  red  and 
edematous.  Fluctuation  may  be  recognized.  In  certain  cases  total  necrosis 
of  the  testis  occurs  quite  suddenly  without  the  formation  of  an  abscess.  In 
these  the  severe  pain  may  suddenly  cease  after  several  days,  often  an  indica- 
tion that  the  testis  is  necrotic.  In  those  cases  which  are  permitted  to  rupture 
externally  or  incised  for  the  evacuation  of  pus,  a  persistent  sinus  leading  to 
an  abscess  cavity  in  the  testis  may  remain  behind.  Some  of  these  cases  can 
only  be  cured  by  castration.  The  granulations  sprouting  from  the  interior  of 
such  a  testis  and  the  extruded  glandular  substance  are  sometimes  spoken  of 
as  benign  fungus  of  the  testis. 

A  chronic  orchitis  may  follow  an  acute  attack,  or  in  rare  instances  begin 
as  such.  Two  forms  have  been  described:  one  a  diffuse  type  of  interstitial 
inflammation,  wnth  marked  increase  in  the  size  of  the  testis,  the  other  charac- 
terized by  the  formation  of  minute  circumscribed  abscesses  in  the  substance 
of  the  organ  surrounded  by  masses  of  cicatricial  tissue.  Both  these  conditions 
are  extremely  rare. 

Tuberculous  of  the  Testis  and  Epidid3rmis. — Tul)erculosis  of  the  testis  and 
epididymis  occurs  in  two  forms:  (1)  As  a  part  of  the  lesion  of  acute  general 
miliary  tuberculosis;  (2)  as  a  localized  lesion.  The  first  form  is  of  no  interest 
from  a  surgical  point  of  view.  In  the  second  form  the  epididymis  is  nearly 
always  first  affected,  the  lesion  of  the  testis  being  due  to  direct  extension. 
Much  controversy  has  arisen  in  the  past  as  to  the  mode  of  infection  in  cases 
of  tuberculosis  of  the  epididymis.  The  following  facts  have  been  determined 
by  observation:  Tuberculosis  of  the  epididymis  is  rarely,  if  ever,  a  primary 
focus  of  tuberculosis  in  the  body.  It  is  often  seen  together  with  tulierculosis 
of  the  lungs,  the  joints,  and  the  bronchial  lymph  nodes,  and  still  more  often 
is  it  associated  with  tuberculosis  of  other  portions  of  the  gcnito-urinary  tract, 
the  kidney,  the  prostate,  the  seminal  vesicles,  the  bladder.  The  question  in 
dispute  has  been  whether  the  tulwrculous  lesion  is  primary  in  the  epididymis 
and  thence  invades  the  prostate,  or  whether  the  infection  proceeds  in  the  other 
direction — namely,  from  the  prostate  to  the  epididymis.  My  own  opinion  is, 
that  both  methods  of  infection  occur,  but  that  the  epididymis  is  first  infected 
by  a  tuberculous  embolus  in  the  larger  proportion  of  cases.  I  believe  in  an 
ftsc^nding  i^fectio^  from  the  bladder  to  the  kidney,  and  also  I  believe  th^t 
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tubeiTiilosis  of  the  kidney  mny   pro<Uiee  secondary  tnberenlosis  of  any  part 
of  the  lower  genitourinary  tract. 

Wliile^  as  statod,  the  epididyniis  is  iiBiially  first  infeeted,  the  teiftis  later, 
still,  eases  are  observed  in  which  the  testis  is  undfnihtedly  infected  firsi. 

The  Lesion. — The  lesions  of  tuberculosis  of  the  testis  and  epididymis  con- 
sist in  the  formation  of  tiii>ereii]iHLs  nodnles  in  the  substance  of  the  epididyiuis 

wliieh  undergo  tlie  regular 
t'l  I  anges — casea  i  ii>n,  s< :»f  ten- 
iug,  the  formation  of  cavi- 
ties filled  witli  creamy  nnd 
eheesy  niatorinl  and  lined 
by  a  wall  of  tuberculous 
irranulatiHii  tissue.  The 
overlying  structures  arc 
finally  invaded,  the  skin 
perforated,  diseliarge  of  tu- 
bereulooft  material  follows, 
and  a  tuberculous  sinus  re- 
mains hehindj  its  external 
tu'ifiet*  heing  surrounded  by 
a  coOar  of  typical  t\d>er- 
culous  granulation  tissue. 
The  invasion  of  the  testis 
follows  the  tubules  into  the 
substance  of  the  testis  and 
submiliury  and  larger  tu- 
]>ercles  develop  in  the  sub- 
stance of  the  organ.  These  coalesce,  soften,  and  form  tuberculoug  cavities 
of  greater  or  less  size,  usually  ending  in  total  destruction  of  the  organ.  One 
of  the  commonest  associated  lesions  of  beginning  tuberculosis  of  the  epidid- 
j^nis  is  a  pcricireliitis  with  a  sero-fibrimnis  exudate  in  the  tunica  vaginalis, 
usually  moderate  in  <puuitity.  To  a  large  proportion  of  eases  tulierculosis  of 
the  e]iididymis  and  testis  is  assf>ciated  with  tuberculosis  of  the  prostate.  In 
a  certain  proportion  of  cases  tuberculous  infection  of  the  ejiididymis  follows 
injury,  and  gonorrheal  epididymitis  has  sometimes  preceded  the  manifestations 
of  InlxTculosis.  Tiie  disease  is  most  often  seen  after  puberty  and  during  early 
manhood,  and  yet  it  may  occur  at  any  age.  Tlie  invasion  of  the  epididymis  is 
evidenced  by  the  formation  of  one  or  nu^re  hard,  painless,  insensitive  nodules 
in  tlie  head  or  tail  of  the  epididymis,  or  both.  The  nmJnles  increase  in  size 
rather  rapidly,  so  tluit  at  the  end  of  two  or  three  months  the  head  or  tail  of 
the  e})ididyiHis  may  Ix^  as  large  as  the  last  joint  of  our's  thumb.  S»j*»ner  or 
later  softening  occurs,  with  |>erforation  of  the  skin,  the  discharge  of  tubercndoas 
matiTiab  and  the  formation  of  a  sinus  surmnndrd  by  fungating  granulntiom, 
Tlie  disease  is  extremelv  chroniCp 
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Amount  <h  i  i.irn  in  the  TisirA  VAfiiVAi  i**  or  I'  iTHKit 
SiDfi.    (New  York  Hospital,  service  of  Dr.  Friink  Hartley,) 
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I  have  seen  patients  in  this  condition  going  about  without  oi)erative  treat- 
ment for  many  years.  Such  patients  may  remain  in  fairly  good  health.  In 
other  cases  they  will  suffer  from  loss  of  flesh  and  strength,  and  become  anemic. 
In  many  cases  there  will  be  in  addition  the  signs  and  symptoms  of  tuberculosis 
of  the  lungs,  the  bones,  the  joints,  but  more  especially  of  other  portions  of  the 
genito-urinary  apparatus-^the  kidney,  the  prostate,  etc.  I  do  not  know  that 
I  have  ever  seen  a  case  of  tubercular  epididymitis  whose  urine  was  entirely 
free  from  catarrhal  ingredients.  When  the  testis  is  invaded  it  lK»ooiiie«  swollen 
and  lumpy,  losing  its  smooth  and  evenly  elastic  contour;  later  on,  after  exten- 
sive softening  has  occurred,  the  tunica  propria  may  be  converted  into  a  sac 
containing  nothing  but  broken-doAMi  tuberculous  material.  Earlier  in  the  dis- 
ease the  entire  substance  may  be  studded  with  tubercles  tlie  size  of  a  No.  8  shot, 
or  there  may  be  larger  circumscribed  areas  of  tuberculous  infiltration  or  soft- 
ening while  the  remainder  of  the  testis  appears  to  Ix)  nearly  normal.  In  this 
latter  group  of  cases  it  has  seemed  to  me  probable  that  the  testis  was  originally 
infected  before  the  epididymis,  since  the  lesion  of  the  latter  was  less  far  ad- 
vanced. The  opposite  finding  is,  however,  the  rule.  In  some  cases  the  testis 
is  notably  increased  in  size;  in  others  it  is  scarcely  swollen.  In  a  large  pro- 
portion of  cases  the  invasion  of  one  testis  is  followed  after  months  or  years 
by  infection  of  the  other.  This  has  been  used  by  many  surgeons  as  an  argu- 
ment in  favor  of  conservative  operations  upon  the  tuberculous  epididymis.  It 
appears  to  me  to  be  rather  an  argument  in  favor  of  castration  in  cases  of 
tubercular  epididymitis,  especially  when  the  remainder  of  the  genito-urinary 
tract  appears  to  be  fairly  healthy,  since  by  this  means  we  give  the  patient  the 
best  chance  to  presence  his  remaining  testis  intact.  Advanced  cases  of  tuber- 
culosis of  the  testis  and  epididymis  are  commonly  associated  with  tuberculosis 
of  the  vas  deferens.  The  vas  is  thickened,  often  nodular.  As  much  of  it  as 
possible  should  be  removed  with. the  testis.  In  a  small  proportion  of  cases  I 
have  seen  a  tuberculous  epididymitis  run  a  very  acute  course  resembling  that 
of  gonorrheal  epididymitis.  In  some  of  these  the  acute  inflammation  subsided 
and  became  chronic;  in  one  it  was  followed  hy  acute  general  miliary  tuber- 
culosis and  death  in  five  weeks  from  the  beginning  of  the  swelling  in  the 
epididymis.  In  another  it  was  followed  by  a  rapidly  fatal,  generalized, 
tuberculous  peritonitis.  In  a  few  cases,  after  the  formation  of  sinuses,  the 
disease  may  go  on  under  favorable  surroundings  to  what  might  be  called 
an  apparent  cure.  The  sinuses  close,  leaving  hard,  cicatricial  nodules  in 
the  epididymis,  which  may  remain  quiescent  for  years.  Such  cases  are  ex- 
ceptional. In  a  few  cases  pyogenic  infection  occurs,  with  suppuration  and 
destruction  of  the  testicle.  In  many  cases  death  occurs  from  tuberculosis 
of  the  lungs  or  from  tulwrculosis  of  other  portions  of  the  genito-urinary 
tract. 

Procjnosts. — The  prognosis  depends  chiefly  upon  whether  it  is  possible  to 
remove  all  the  foci  of  tuberculosis  and  to  put  the  patient  under  the  most  favor- 
able hygienic  conditions, 
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Differential  Diagnosis. — The  differential  diagnosis  is  usually  not  diffi- 
cult. The  process  is  with  rare  exceptions  far  more  chronic  than  gonorrheal 
epididymitis.  The  epididymis  is  nearly  always  involved  before  the  testis,  the 
contrary  being  true  in  syphilis  of  the  testis.  The  painless  onset,  the  chronic 
course,  the  formation  of  sinuses,  and  the  frequent  presence  of  other  tubercu- 
lous lesions  are  all  important  data.  In  the  rare  cases  where  the  testis  is  first 
invaded  the  diagnosis  may  be  more  difficult;  in  these  we  may  have  to  depend 
upon  prolonged  observation,  a  history  of  syphilis  or  of  tuberculosis,  the  ad- 
ministration of  iodid  of  potash  and  mercury.  In  a  few  cases  no  certain  diag- 
nosis can  be  made  except  by  an  exploratory  incision. 

Syphilis  of  the  Testis. — Syphilis  of  the  testis  is  a  relatively  frequent  lesion. 
The  disease  involves  the  tcdis  first^  as  a  rule,  to  which  exceptions  are  rare. 
This  localization  serves  in  nearly  all  cases  as  a  distinguishing  mark  from 
tuberculosis.  The  epididymis  is,  however,  quite  commonly  invaded,  together 
with  the  testis.  Primary  syphilitic  sclerosis  of  the  epidid^nnis  may  rarely 
occur.  Syphilis  of  the  testis  is  usually  one  of  the  later  lesions  of  the  disease. 
During  the  first  year  following  infection  it  may  occur  in  the  so-called  preco- 
cious cases  of  syphilis.  In  the  records  of  Keyes  more  than  half  the  cases 
were  observed  during  the  first  four  years.  Postponement  for  many  years  is 
not  uncommon.  Though  but  one  testis  is  usually  affected,  bilateral  invasion 
is  by  no  means  rare.    Hereditary  syphilis  may  affect  the  testis  during  childhood. 

Lesions. — Two  forms  of  syphilitic  inflammation  of  the  testis  occur,  though 
they  often  exist  in  combination. 

1.  The  Sclerosing  Form. — An  interstitial  inflammation  of  the  tunica  albu- 
ginea  and  of  the  fibrous  septa  of  the  testis.  This  is  a  diffuse  lesion  character- 
ized by  an  interstitial  inflaumiation  of  the  fibrous  stroma  of  the  testis.  The 
fibrous  tissue  is  increased  in  amount,  and  causes  atrophy  by  pressure  of  the 
secreti ug  substance.  The  testis  is  at  first  moderately  increased  in  size.  Cica- 
tricial contraction  of  the  fibrous  tissue  follows.  The  testis  becomes  smaller 
than  normal  and  very  hard.  Total  atrophy  of  the  parenchyma  is  common. 
With  this  lesion  there  may  be  combined  the  formation  of  larger  or  smaller 
gummatous  nodules.  The  process  rarely  if  ever  ends  in  the  formation  of  gum- 
matous ulcers.  The  course  is  exceedingly  chronic  and  usually  quite  painless. 
An  adhesive  periorchitis  often  coexists.  The  tunica  vaginalis  may  cont^^in  a 
small  amount  of  serous  fluid. 

2.  Gummaious  Orchitis,  Nodular  Syphiliiic  Testis. — The  process  is  more 
acute  than  in  the  sclerotic  form.  Larger  or  smaller  gunnnata  are  formed  in 
the  testis,  hand  in  hand  with  a  more  or  less  diffuse  surrounding  sclerosis.  The 
testis  is  increased  in  size  and  may  attain  the  dimensions  of  a  man's  fist.  The 
tumor  foniHMl  is  more  or  less  irregular  and  nodular  in  shape,  as  hard  as  w^ood, 
painless,  and  insensitive.  The  tiil)iiles  of  the  testis  are  compressed.  The 
secreting  substauce  uii(lergo(»s  atro])liy.  Some  portion  of  normal  structure  is 
usually  preserved.  The  testis  still  produces  spermatozoa,  though  in  dimin- 
ished numbers,    The  epididymis  may  also  be  the  seat  of  a  sclerotic  inflamma- 
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tion.  In  some  eases  the  guiniiiiitous  material  undergoes  alj-^urptiuu,  leaving 
corresponiling  pits  in  the  substance  of  the  testis  gnrronndetl  bj  dense  scar 
tissue.  In  tether  and  more  acute  cases  sofrening  oeeur.-^.  The  overlying  struc- 
tures are  fjerforated.  The  skin  becomes  pur|ile,  breaks  Juwu,  leaving  a  crateri- 
form  cavity^  with  irregular,  nndennined  edges  and  a  characteristic  sloiigliy 
base.  From  the  raw  surface  unhealthy,  fongnting  granulations  ma}'  sprout 
forth,  projecting  above  the  level  of  the  skin,  f<>nning  the  so-failed  sy|iliititic 
fungus  of  the  testis,  lu  these  eases  the  tunica  vaginalis  usually  cnnlains  a 
moderate  ijuantify  of  serous  fluid.     In  these  cases  the  epididymis  is  often  the 
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seat  of  a  diffuse  interstitial  inflammatiun,  which  may  involve  tlic  entire  organ, 
hut  is  more  commrinly  ftmfineil  to  the  globus  major.  The  lesion  of  the  epi- 
didyniis  is  distiut'tly  a  diffuse  sclerotic  prncesSj  the  formation  of  gumiuata  of 
the  nodular  type  in  the  epididyuiis  being  extremely  rare.  In  many  instances 
the  epididymis  forms  a  hard,  pniuless,  insensitive  tumor  which  overlaj^s  the 
nitper  pole  ^»f  tlie  testis^  having  a  sliarply  mtirked  anterior  edge  beneath  which 
can  be  felt  a  clistinct  sulcus.  The  enlarged  epiditlynns  has  I>eeu  likenet!  in 
shape  to  the  front  of  a  helmet  or  to  a  chnu  shell  cnjiping  the  testis. 

TUK    SVMCTOMS,    CoUR.sk    OF    TUK    DlSEAHE,    ANU    DIAGNOSIS* SvphlliS    of 

the  testis  is  characterized,  as  a  general  rule,  to  which  tliere  are  some  exceptions, 
to  be  mentioneil  later,  by  its  insidious  onset,  its  exwediugly  chronic  course,  by 
tlie  stony  hartiuess  of  the  enlarged  testicle,  by  alisence  of  pain  and  teuderneas, 
by  the  fact  that  the  spermatic  cord  remains  healthy  and  that  the  <»ondition  of 
the  testis  improves  under  active  antisyphilitic  treatment.  In  a  few  exceptional 
cases  of  gumma  of  the  te^^tis  the  onset  may  be  fairly  acute,  The  testis  and 
epididymis  may  rather  rapidly   increase  in  size,  and   such  swelling  may  be 
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attended  by  a  certain  amount  of  pain  and  tenderness.  These  symptoms,  how- 
ever, soon  subside,  after  which  the  condition  runs  an  exceedingly  chronic  course. 
In  many  cases  the  patients  are  not  aware  of  any  trouble  with  the  testis  until 
a  dragging  sensation  on  the  cord  calls  attention  to  a  diffuse  swelling  and  in- 
duration of  the  organ.  Usually  the  general  health  does  not  suffer,  and  the 
patients  are  only  incommoded  by  the  size  of  the  tumor,  sometimes  increased 
by  the  presence  of  a  hydrocele.  In  the  sclerotic  form,  if  untreated,  the  testis 
after  months  or  years  undergoes  atrophy,  and  remains  as  a  mere  nodule  of  scar 
tissue  in  the  scrotum.  If  both  testicles  are  involved  in  this  process  the  patients 
become  sterile,  and  sometimes  wholly  or  partly  impotent.  In  the  group  of  cases 
attended  by  the  formation  of  large  gummata  the  testis  is  usually  greatly  en- 
larged ;  the  surface  of  the  tumor  may  be  of  uniform  consistence  or  hard  nodules 
may  alternate  with  softer  areas.  When  the  gummata  break  down  the  appear- 
ances of  the  syphilitic  ulcer  are  perfectly  characteristic.  Tlie  fungating  granu- 
lations which  subsequently  sprout  from  the  raw  surface  are  unwholesome,  yel- 
lowish-red in  color,  sometimes  harder,  sometimes  softer,  and  always  quite  pain- 
less and  insensitive.  While  in  the  majority  of  instances  the  diagnosis  of 
syphilis  of  the  testis  is  easy,  cases  do  occur  in  which  such  is  not  the  case.  The 
following  data  may  be  borne  in  mind:  Syphilis  affects  first  the  testis.  Tuber- 
culosis first  affects  the  epididymis.  The  cord  remains  free  in  syphilis;  so, 
also,  does  the  epididymis  in  many  cases.  If  hydrocele  is  present,  the  fluid 
should  be  drawn  off  so  that  the  testis  may  be  palpated.  The  physical  charac- 
ters of  the  testis  have  already  been  described.  When  the  epididymis  is  also 
involved  a  differentiation  from  tuberculosis  may  be  necessary.  A  history  of 
syphilis  and  the  presence  of  syphilitic  lesions  or  scars  elsewhere  on  the  body 
may  aid  in  the  diagnosis,  as  may  also  a  tubercular  habitus  and  the  recognition 
of  other  tuberculous  lesions,  notably  of  the  lungs,  kidney,  or  prostate.  Tul>er- 
culosis  of  the  epididvTuis  often  forms  perforations  of  the  scrotum  and  tuber- 
culous sinuses  quite  early  in  the  disease.  Gummata  of  the  testis  may  exist 
indefinitely  without  breaking  dowTi,  and  the  appearance  of  tertiary  syphilitic 
ulcerations  is  usually  absolutely  characteristic  to  the  trained  eye.  Syphilis  is 
often  confounded  with  malignant  tumors  of  the  testis.  The  progress  of  the 
latter  is  usually  more  rapid  than  that  of  the  former.  If  the  slightest  doubt 
exists  the  patient  should  receive  the  benefit  of  it,  and  be  placed  under  the 
most  active  antisyphilitic  treatment,  preferably  by  the  subcutaneous  injection 
of  salicvlatc  of  mercury  and  the  use  of  very  larg(*  doses  of  iodid  of  potassium 
internally.  If  the  testicle  is  syyihilitic,  some  improvement  ought  to  be  noticed 
in  less  than  a  mouth. 

It  should  1)0  borne  in  mind  that  syphilis  of  the  testicle  may  exist  for  years 
without  totally  destroying  the  functiou  of  the  organ,  and  that  as  the  result  of 
troatniont  the;  remaining  glandular  substance  may  be  preserved. 

Tumors  of  the  Testis. — The  testis  is  one  of  the  rarer  sites  of  tumor  forma- 
tion, altlioiigli  almost  (^very  variety  of  new  growth  has  l)een  described  as  origi- 
nating in  this  organ.     (Vnifusion  has  existed  in  the  classification  of  tumors  of 
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the  testis,  since  most  of  them  belong  to  the  group  of  embryomata,  or  so-called 
*'  mixed  tumors,"  or  teratomata — i.  e.,  tumors  containing  structures  derived 
from  all  three  blastodermic  layers.  These  tumors  are  composed  of  a  great 
variety  of  tissues  and  of  cells,  variously  arranged  and  in  varying  proportions, 
in  individual  growths  and  in  different  parts  of  the  same  growth.  Tliey  closely 
resemble  the  mixed  tumors  observed  in  the  parotid  gland  and  in  the  kidneys 
of  infants.  Thus,  in  different  parts  of  the  same  tumor  we  may  find  areas  of 
fibrous  tissue,  mucous  tissue,  bone,  striped  and  unstriped  muscle  filx^rs,  car- 
tilage, glandular  tissue,  as  well  as  cystic  formations,  and  of  tissue  resembling 
the  various  fonns  of  sarcoma  and  carcinoma.  In  some  specimens  one  or  other 
type  of  tissue  may  predominate;  thus  we  may  find  a  tumor  composed  largely 
of  cartilage  containing  numerous  cystic  cavities.  In  another  growth  we  may 
find  one  or  other  types  of  sarcomatous  tissue  in  large  amount,  with  numerous 
striped  muscle  fibers,  and  so  on  throughout  many  possible  combinations.  These 
tumors  have  several  characters  in  common,  no  matter  what  tissue  may  pre- 
dominate. They  are  quite  commonly  observed  during  childhood  or  early  adult 
life,  and  at  such  times  may  be  so  small  as  scarcely  to  attract  attention.  They 
often  exist  for  years  without  notable  increase  in  size,  and  then,  sometimes  as 
the  result  of  injury,  sometimes  without  assig-nable  cause,  grow  rapidly,  infect 
the  retroperitoneal  lymph  nodes,  produce  distant  metastases  in  the  lungs,  the 
brain,  and  other  organs,  thus  exhibiting  all  tlic  characters  of  extreme  malig- 
nancy. The  primary  growth  may  appear  to  be  a  chondroma,  a  sarcoma,  or 
carcinoma.  In  any  case,  however,  the  tumor  rapidly  destroys  life.  This 
tendency  to  recurrence  in  different  organs,  perhaps  years  after  removal,  is 
exceedingly  marked.  Death  may  occur  in  this  way  within  a  year.  The  prog- 
nosis, therefore,  is  exceedingly  bad.  The  histogenesis  of  these  embryomata 
of  the  testis  is  even  now  not  absolutely  clear.  It  is  certain  that  nearly  all  of 
them  originate  in  the  epididymis  or  the  hilum  of  the  testis.  The  tubules  of  the 
paradidymis  (mesonephros.  Wolffian  body)  seems  to  be  their  most  probable 
origin.  Their  malignancy  is  undoubted.  In  one  case  \vhich  came  under  my 
observation  the  patient  died  twelve  years  after  the  removal  of  his  testis,  from 
a  recurrence  in  the  lung.  The  physical  characters  of  these  tumors  will,  of 
course,  vary  with  the  nature  of  the  tissue  composing  them,  so  that  no  special 
diagnostic  data  can  be  based  upon  the  physical  signs  observed  on  palpation, 
etc.  These  facts  make  it  exceedingly  difficult  to  tell  the  exact  character  of  any* 
tumor  of  the  testis  before  it  is  removed.  It  has  been  customary  with  many 
writers  to  designate  tumors  of  the  testis  by  the  name  of  the  tissue  or  tissues 
predominating  in  the  growth,  as,  for  example,  fibroma,  myxoma,  adenoma,  cyst- 
adenoma,  chondroma,  sarcoma,  carcinoma,  etc.,  or  some  combination  of  these 
titles.  The  probabilities  are  that  very  few  tumors  of  the  testis  are  composed 
exclusively  of  one  type  of  tissue.    Most  of  them  are  mixed  tumors. 

Benign  Tumors. — Various  forms  of  benign  growths  have  been  observed  in 
the  testis.  They  are  surgical  rarities.  Fibroma  of  the  tunica  vaginalis  and 
of  the  tunica  albuginea  has  been  described,  as  well  as  lipoma  of  the  latter,    In 
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the  testis  itself  there  have  been  described  fibroma,  osteoma,  myoma,  myxoma, 
chondroma,  cystoma,  cystadenoma,  etc.  It  is  probable  that  many  of  these  were 
examples  of  mixed  tumors  in  which,  on  account  of  the  preponderance  of  one 
or  other  type  of  tissue,  the  character  of  the  growth  was  not  recognized. 

Dermoid  Cysts  or  Simple  Emhryomata, — Certain  benign  cystic  tumors  of 
the  testis  occur.  They  are  the  dermoid  cysts  or  simple  embryomata.  They 
occur  within  the  tunica  vaginalis,  are  connected  with  the  testis,  but  apparently 
do  not  originate  in  its  glandular  substance.  Some  twenty-odd  cases  only  of  this 
kind  have  been  reported.  But  little  additional  knowledge  of  their  origin  has 
been  gained  since  they  were  studied  by  Vemeuil  more  than  fifty  years  ago. 
He  regarded  them  as  fragmentary  parasitic  fetuses.  They  are  classified  by 
Wilms  among  the  simple  "  embryomata  "  as  distinguished  from  the  teratomata 
or  mixed  tumors  of  the  testis — i.  e.,  those  derived  from  all  three  blastodermic 
layers.  Their  content  docs  not  differ  from  that  of  other  dermoids.  They  are 
lined  with  skin,  and  contain  hair,  sometimes  teeth,  oily  material,  etc.  In  a 
few  cases  ganglionatod  nerve  cells  have  been  observed  in  the  wall  of  the  cyst 
In  most  of  the  recorded  cases  the  growth  has  been  noticed  during  infancy,  and 
a  considerable  proportion  have  been  removed  at  an  early  period  of  life.  In 
some  cases  enucleation  has  been  possible,  with  preservation  of  the  testis.  Their 
growth  has  been  slow.  They  have  seldom  attained  a  large  size.  Annoying 
symptoms  have  been  absent  imtil  puberty.  At  this  time  some  of  them  have 
become  inflamed  and  infected  from  injury,  and  have  produced  abscesses  and 
left  behind  sinuses.  The  probable  diagnosis  might  be  made  from  the  history 
of  the  presence  of  the  tumor  since  infancy,  from  its  ovoid  shape,  from  the  putty- 
like consistence  of  its  contents,  its  opacity  to  light,  together  with  the  absence 
of  pain  and  tenderness  if  the  overlying  tissues  Avere  not  inflamed.  Aspiration 
might  remove  oily  material.    A  certain  diagnosis  can  only  be  made  by  operation. 

Benign  Cystic  Degeneration  of  the  2'estis. — Bpnign  cystic  degeneration  of 
the  testis  has  been  described  by  Curling  and  other  authors.  Clinically,  it  can- 
not be  differentiated  from  malignant  disease.  The  condition  may  exist  alone 
or  in  combination  with  adenoma.  Such  tumors  have  been  observed  both  in 
children  and  adults.  They  grow  rather  rapidly  and  may  attain  the  size  of  a 
baseball,  or  larger.  They  form  ovoid  or  spherical  tumors  of  smooth  surface  and 
tense  elastic  consistence.  If  solid  adenomatous  tissue  predominates,  they  will 
be  firm  tumors.  Upon  aspiration  they  furnish  a  mucoid,  sticky,  cloudy  fluid 
containing  no  spermatozoa.  Since  the  malignant  cystic  teratomata  may  exhibit 
all  these  characters,  no  differential  diagnosis  is  possible  without  operation. 

Sarcoma  of  the  Testis. — Pure  sarcoma  of  the  testis  is  rare.  Though  it 
may  be  observed  at  any  period  of  life,  it  is  more  common  between  the  ages  of 
twenty  and  fifty,  71  per  cent  of  114  cases  collected  by  Kober.  There  was  a 
history  of  injury  in  43  per  cent.  Tiound-celled  sarcoma  was  the  most  fre- 
quent form.  Spindle-celled,  mixed-celled,  alveolar,  and  cystic  types  were  also 
observed.  Melanosarcoma,  both  primary  and  secondary,  has  occasionally  been 
reported.     The  nodular  type,  surrounded  by  a  sort  of  capsule,  is  the  most  fre- 
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qiient,  tlie  infiifrnting  form  being  less  coiiiinoTi.  The  tumor  may  originate  in 
ttje  testis  or  ejuditljnns.  As  it  g^i'tnvs,  tlie  testis  and  epiditlyniis  are  Hatteneil 
out  upon  the  snrfaee  of  tlie  tumor  into  a  tliin  layer.  For  a  time  Hie  nu<lule 
prudiiees  no  symptoms,  and  may  remain  ^umU  fur  a  long  period  ami  suddenly 
take  on  a  very  rapid  gnnvth,  titougli  it  rarely  forms  a  tiujior  larger  than  the 
adult  fiat.  8(joner  or  later  they  perforate  tlie  taniea  alh^iginea,  invade  the 
serotum,  nlee*rat(%  an*l  fonn  a  f ungating  mass  of  vaseiilar  sarcomntrms  tissue — 
the  soH:*alled  *'  malignant  fungus  *'  <«r  **  fniiiius  laiuatudes  *'  i»f  t\iv  t*h\vv  \vi"it»-rs. 
Tliey  may  also  grow  ni>- 
ward,  invulving  the  cord, 
Wlien  the  tuniea  alhugint^a 
is  jierf orated,  hemorrhage 
oft^n  oeenrs  into  the  tunica 
vaginalis,  creating  an  he- 
matocele, resulting  in  a 
siidilon  increase  in  tlie  size 
of  the  scrotum.  Arcurding 
til  the  eharac*ter  nf  the  tis- 
sues coiufxjsing  the  tumor, 
it  renudns  hard  or  hecoim^s 
soft  or  exl»il>its  areas  of 
fluetuation.  Here,  as  elae- 
wliere,  the  sarcomata  exhihit 
in  their  later  stages  a  tend- 
eney  U*  various  forms  of 
degeneration,  mueous,  cys- 
tic, etc.  ;  licmatcHuata  and 
areas  of  heuuirrhagie  iuiil- 
tration  are  common,  Tn  the 
format] nn  of  metasfasrs  they 
do  not  differ  from  the  mixed 
tumors.  The  lumbar  glands 
are  first  affected  and  then 
those  lying  in  front  of  the 
aorta  as  far  as  the  dia- 
phragm. Tliese  secondary 
growths  luay  attain  a  large  size  and  cause  serious  symptnuis  fr<ini  pressure, 
ahdouiiuid  jtain,  odema  of  the  extremities,  ascites. 

Prognosis, — Tlie  prognosis  of  sarcoma  of  tfie  testis  is  exceedingly  had.  It 
will  depend  to  some  extent  u{Min  the  type  of  the  original  gmwth  and  uptui  the 
time  f>f  removal  Life  is  destr<*yed  in  tlie  vast  majority  of  eases;  th«nigh 
apparent  cure,  if  the  tuntnr  is  removed  early,  may  last  for  a  number  of  years* 
T!ie  sarcomata  <>f  the  testis,  like  the  mixed  tuimirs^  are  disseminated  through 
the  lympli  ehaunels  ratlier  than  tlinuigli  tlie  hlood. 
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Carcinoma  of  the  Testis.- — True  cancer  of  the  testis  is  a  disease  of 
advanced  life.  The  growth  originates  usually  in  the  posterior  portion  of  the 
organ  near  the  hiluni.  Medullary  carcinoma  is  the  ordinary  form,  though  the 
firmer  types  of  cancer  have  been  described.  Nepveu  described  a  scirrhous  can- 
cer of  the  testis.  The  carcinomata  grow  more  rapidly  than  the  sarcomata  and 
may  attain  a  considerable  size  in  a  few  months.  At  first  the  ovoid  shape  of 
the  testis  is  preserved ;  later,  when  tlie  tunica  albuginea  is  perforated,  the  sur- 
face of  the  growtli  becomes  imeven  and  exhibits  firm,  knobby  elevations.  When 
the  tumor  grows  rapidly  there  may  be  marked  pain  in  the  testis.  The  lumbar 
lymph  nodes  are  those  first  infected.  Considerable  tumors  may  be  formed,* 
and  pressure  upon  the  blood-vessels  and  nerves  of  the  abdomen  may  cause  severe 
pain  and  other  abdominal  symptoms.  Tlie  glands  of  the  groin  do  not  enlarge 
until  the  disease  invades  the  scrotum.  Secondary  tumors  are  also  observed  in 
the  liver,  the  lungs,  and  elsewhere.  Both  sarcoma  and  carcinoma  of  the  testis 
are  accompanied  in  their  later  stages  by  enlargement  of  the  vessels  of  the 
spermatic  cord. 

Prognosis. — Carcinoma  of  the  testis  is  one  of  the  most  fatal  of  all  the 
varieties  of  malignant  disease.  The  patients  all  survive  the  operation  of  cas- 
tration, but  the  recurrences  which  take  place  in  almost  every  instance  are 
invariably  fatal. 

Diagnosis. — It  is  usually  impossible  to  make  more  than  probable  diagnosis 
of  the  character  of  a  tumor  of  the  testicle  before  its  removal.  If  seen  while 
still  small  it  will  usually  be  impossible  to  say  whether  the  growth  is  malignant 
or  benign.  We  may  usually  exclude  epididymitis,  orchitis,  and  tuberculosis  by 
the  history,  and  by  the  signs  and  symptoms  present  in  these  several  conditions, 
as  elsewhere  descrilx^d.  Syphilis  we  cannot  always  exclude,  and  in  doubtful 
cases  we  may  put  the  patient  upon  vigorous  antisyphilitic  treatment  for  a 
short  time  and  thus  clear  up  the  situation.  In  general  the  same  rules  of  diag- 
nosis apply  here  as  to  tumors  in  other  situations.  (See  Diagnosis  of  Tumors.) 
The  treatment  of  tumors  of  the  testicle  of  all  kinds  is  castration,  d(me  at  the 
earliest  possible  moment.  In  some  cases  our  diagnosis  may  be  aided  by  the 
aspirating  needle  and  by  exploratory  incision. 
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